


2™_ 





If T a é a The Metalworking Weekly 


JANUARY 2, 1961 


METALWORKING WEEK—PAGE 17 
COMPLETE CONTENTS—PAGE 19 








Revitalize Your People Power... . 


Your Most Wasted Resource... . 
Make It Your Strongest Asset... . 


1961 Forum on Technical Progress . . 
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FOR 

SERVICE 

THAT SAVES YOU 
FABRICATING DOLLARS 


SPECIFY 
B&W Job-Matched steel tubing 


Service is just one of the many reasons why it pays to 
specify B&W Job-Matched Tubing. And remember— 
techniques matching tubes to jobs assures you the right tube, in the 
e@ unbiased advice on selecting the most economical right quantity, at the right time. For more information, 
tube for a given application call your local B&W District Sales Office, or write for 
@ the extensive facilities of 3 tube-mills—plus a nation- Bulletin PA-9073. The Babcock & Wilcox Company, 
wide network of district sales offices and steel service Tubular Products Division, Beaver Falls, Pennsylvania. 

centers manned by experienced tube salesmen—equipped 

to serve you with efficiency and dispatch. 


B&W offers you... 


@ sound engineering assistance on tube fabricating 


THE BABCOCK & WILCOX COMPANY 
TA.9067-G TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products. solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 





to qualified management personnel with administrative, productict 
Those unable to qualify, or those wishing home delivered copies 
single copies, 50 cents. Metalworking Yearbook issue 

at Cleveland, Ohio 


engineering, 
may purchase 


yorking weekly, is selectively distributed without charge 
$2 


ions in lt S. metalworking plants employing 20 or more 
U. S. and possessions and Canada, $10 a year; all other countries, $30 a year 
y Monday by The Penton Publishing Co., Penton Blidg., Cleveland 13, Ohio Accepted as controlled circulation publication 





BETHLEHEM 
MAKES STEEL 


IN NEARLY 


EVERY FORM 


rd 
‘. 


For strength ... 
economy ... versatility 


ea : J ‘es 


Bethlehem’s new research laboratories at Bethlehem, Pa., are used for work in physical and process met- 
allurgy, mechanical and chemical engineering, mechanics, chemistry, physics, ceramics, and nuclear studies. 


Here’s a partial list of steels and specialty products in the Bethlehem line 


BARS AND BILLETS: 
Carbon and alloy AISI grades 
Concrete reinforcing bars 
Leaded carbon and alloy steels 
Special rolled sections 

TOOL STEELS: 

A grade for every job 

FORGINGS: 

Drop, press, hammer, and 
upsetter 
Rolled-and-forged special 
sections 

SHEETS: 

Hot- and cold-rolled 
Continuously galvanized 
Enameling quality 

TIN MILL PRODUCTS: 
Electrolytic and hot-dip 
tinplate; black plate 

PLATES: 

Universal and sheared 


FASTENERS: 
Standard bolts, cap screws, 
rivets. Special fasteners 
STEEL PIPE: 
Continuous butt-weld 
Electric resistance-weld 
STRUCTURAL SHAPES: 
Standard sizes, as well as 
open-web joists 
ROD AND WIRE: 
Hot-rolled rods, wire, and 
wire products 
WELDMENTS: 
Frames, tanks, vessels 
RAILS: 
Tee, crane, girder 
CASTINGS: 
Carbon, alloy, stainless 
Grey iron; brass and bronze 
WIRE ROPE AND SLINGS 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 





AJAXOMATIC pours molten aluminum automatically 


to die casting machines. Use: Whenever high speed, high 


casting weight or high quantity requirements make hand ladling too 





MAGNETHERMIC 

slow or too costly. How: Ajaxomatic (60-cycle core type induction fur- =" 
“cally ™ toed Aga AIAX 

nace) automatically supplies molten aluminum to the machine in any san tateaorenser Wi cons enn ceaae 

size “shot” on precise time cycle. Experience: There are many Ajaxo- 

matics in use. Some of the largest die castings produced are poured with 


Ajaxomatic. Inquiry: Write direct to us for additional information on 








Ajaxomatic Automatic Pouring Furnace by induction. 








Automatic Pour of 
Precise Amounts of 
Aluminum on Precise 


Time Cycle 


GENERAL OFFICES 
P.O. Box 839 © Youngstown 1, Ohio 


TRENTON DIVISION 
930 Lower Ferry Road * Trenton 5, New Jersey 


YOUNGSTOWN DIVISION 
3990 Simon Road * Youngstown 12, Ohio 


AJAX MAGNETHERMIC, CANADA, LTD. 
Box 779 * Ajax, Ontario 


induction heating 
yj Sor Oly LUSINESS © 


Magnethermic 


CORPORATION 





















For AUTOMATIC OPERATION 


on small lots, 

close tolerances, 
precision threading, 
tapers, complex work, 
use WARNER & SWASEY 
Single Spindle 
Chucking Automatics 


“'?T 














Initial 
Price! 
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Your 2 factors in steel costs... 


Steel is a low-cost material. But when you tie up 
your money in it, store it, insure it, pay taxes 
on it, buy equipment to handle it, cut and burn 
it—you often add unnecessarily to this low cost. 
And the big question is whether you or your 
nearby steel service center should perform these 
functions. The wisest thing to do is to find out. 

Each steel user’s case is different. Your steel 
service center will be glad to help you determine 


| 


the most economical way to buy steel. Figure all 
your costs of possession, such as: 
Cost of capital: Cost of operation: Other costs: 
Inventory Space Obsolescence 
Space Materials handling Insurance 
Equipment Cutting & burning Taxes 
Scrap & wastage Accounting 
Call your steel service center, or write for free booklet, 
‘‘What’s Your Real Cost of Possession for Steel?” 


AT$A 
SN 
bese ... YOUR STEEL SERVICE CENTER +) 


T 
oe Ea | STEEL SERVICE CENTER INSTITUTE 


SERVICE CENTER 
INSTITUTE 


540-A Terminal Tower, Cleveland 13, Ohio 





Servicenter 





Please direct all correspondence to attention of Ed Service, STEEL, 1213 W. Third St., Cleveland 13, Ohio. 


Changes for the New Year 


If someone were to ask us: ‘“What’s new 
this week?” we’d be hard put to recall every- 
thing. Let’s start up front. Our cover has a 
new, distinctive design. (We'll pause while you 
look . . . Back again? O.K.) The canary in- 
sert headed “This Week in Street,” formerly 
tucked between the inside front cover and Page 
1, is no more. The summaries of major articles 
are now in our Metalworking Week section as 
is the Table of Contents. The Metalworking 
Week insert has been moved to a new position. 
It now starts on Page 17. 

This department, the Servicenter, is sole occu- 
pant of Page 5. The part that dripped over 
to Page 6 is replaced by our masthead. 


$500 Went to... 


Harold C. Talling, sales manager, Urick 
Foundry Co., Erie, Pa., for his entry in our Oc- 
tober Usership Idea of the Month Contest. 

In his prize winning entry, he said: 

“Long believers in visual education, we at 
Urick Foundry have used both 35 mm and Pola- 
roid cameras extensively to picture our operations 
and products for customers and prospects. The 
Oct. 3 article, ‘15 Ways Photography Pays Off,’ 
really challenged our thinking. As a result, we 
have come up with two ideas for operational ap- 
plications which we feel will not only show im- 
portant savings, but will give us even tighter con- 
trols over our iron melting operation. 

“At his station, our melting foreman, Dave 
Regan (shown snapping picture), has a large 
blackboard on which he records all of the per- 
tinent information concerning each ladle of iron 
that is poured. Each day, it was necessary for 
him to transfer all of the information to his per- 
manent records. It took at least a half hour 
every day. We now photograph the blackboard 
with a Polaroid camera. In a matter of minutes, 
all information is in a permanent record, with 
no chance of an error in transcribing . . .” 


January 2, 1961 


A Record for Honorable Mention... 


. awards was established in the October con- 
test. Thirteen readers received handsome desk 
lighters, three more than in any previous con- 
test. Their names: Robert P. Bozzone, assist- 
ant to works manager, Allegheny Ludlum Steel 
Corp., Leechburg, Pa.; William N. Brinker, di- 
rector of public relations, Institute of Scrap Iron 
& Steel Inc., Washington; E. L. Harman, special- 
ist, industrial engineering, and R. L. Shollen- 
berger, engineer, materials, standards engineering, 
Steam Div., Westinghouse Electric Corp., Lester, 
Pa.; Norman J. Kaye, plant production control- 
man, Buffalo (N.Y.) Stamping Plant, Ford Mo- 
tor Co.; A. R. Leist, plant superintendent, O. M. 
Edwards Co. Inc., Syracuse, N. Y.; Karl W. 
Matthes, manager, facilities and development en- 
gineering, Kaiser Steel Corp., Oakland, Calif.; 
R. J. Martin, chief engineer, Oster Mfg. Co., 
Cleveland; M. M. Mitchell, job and salary analyst, 
Personnel Dept., Tyler Pipe & Foundry Co., 
Tyler, Tex.; Frank Muhly, production control 
engineer, Production Dept., Cochrane Corp., 
Philadelphia; William Novak, tool and die de- 
sign, Ceco Steel Products Corp., Chicago; E. T. 
Simons, project engineer, Lexington Road Pho- 
tographic Laboratory, North Carolina Works, 
Western Electric Co., Winston-Salem, N. C.; An- 
naleah R. Warner, Metallurgical Dept., Colum- 
bia-Geneva Steel Div., Geneva Works, U. S. Steel 
Corp., Provo, Utah. 


Five Weeks to Closing .. . 


The final contest, covering 
December, 1960, issues, closes 
Feb. 1, 1961. You have five 
weeks to tell us, in 300 words 
or less, how you plan to USE 
articles or advertisements in 
December issues that will help 
you accomplish an_ impor- 
tant personal or company objective. If, in the 
opinion of the judges, yours is the best idea sub- 
mitted—you will win $500. 

You will win an additional $500 if you fur- 
nish written proof that you accomplished your 
objective. Proof must be submitted within six 
months after you are declared winner of STEEL’s 
Usership Idea of the Month award. 

All letters become STEEL’s property. Send your 
entries to me, Ed Service, Servicenter, STEEL, 
1213 W. Third St., Cleveland 13, Ohio. 


¢ Bound reprints of the study on People Power (be- 
ginning Page 89) are available at $2 a single copy: prices 
for larger quantities on request. Write Reprint Dept., 


SteeL, Penton Bldg., Cleveland 13, Ohio. 
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TESTING 


NONDESTRUCTIVE 


ULTRASONICS 


J inal. 


MAGNETIC PARTICLE 


INDUSTRIAL X-RAY 


QUALITY CONTROL— 
the Key to New Profits 


In today’s highly competitive market more enabled him to efficiently compete for orders in 


and more manufacturers are turning to nonde- 
structive testing as a sure means of improving 
their profit picture. 

One manufacturer credits Sperry Ultrasonic 
test equipment with being directly responsible 
for increasing volume a full 20%. And it has 


Sperry > 


fields demanding the utmost in quality and 
reliability. 

To get the most profitable results from non- 
destructive testing, call on Sperry Products 
Engineers for proper evaluation of your quality 
control problem. 


_ = Sperry Products Company 


UX: COMPANY 


January 2, 1961 


HOWE SOUND 


DIVISION OF 
Danbury, Connecticut 


901 Shelter Rock Road 
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New Landis 6" semi-automatic 
type R plain cylindrical grinder 


a 


New Landis type 14" LR uni- 
versal cylindrical grinder 


LANDIS TOOL COMPANY, WAYNESBORO, PENNSYLVANIA 





LANDIS 
PRECISION GRINDERS 


... now Landis offers the only new complete line of Plain and Universal Grinders 
with all these features. All new designs engineered for precision and production 
... not features hung on or added to an obsolete design. 


allNEW wheel feed: 


at eye level with turning handwheel during grinding feed for easier setup and operation 


alINEW plain grinder truform dresser: 


with both slides on preloaded balls for exact profiling 


al lINEW beds: 


no hydraulic oil or open drains in bed—maintains better machine alignment 


allNEW plain grinder footstock: 


preloaded ball spindle for no shake and maximum stability 


al iNEW universal internal fixture: 


compact, swing type—easy to position 


allINEW universal feed: 


for semi-automatic operation 


and MICROFEED 441111111 


a major breakthru in size control—available on these machines 


LANDIS 


precision grinders 
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FROM START TO FINISH 


1007: 


4. 
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CHECK WITH Chandler 
FOR PRECISION FASTENERS 


Precise chemical, metallurgical and dimensional con- 
trols embodied in every Chandler fastener are your 
assurance of high quality fasteners to meet critical 
performance requirements. Chandler employs ad- 
vanced production techniques . . . tests for tensile, 
yield, creep and stress rupture to meet military and 
industrial standards . . . produces the finest cold- 
headed cap screws and bolts from high carbon, alloy, 
super alloy and stainless steels economically, efficiently 
and on-schedule! 


Check with Chandler today 
or write for Chandler catalog. 


chandler 


products corporation 
1488 Chardon Road e Cleveland 17, Ohio 


6-CH 


‘61 Convention Season 


, Will Be a Busy One 


New York City and Detroit will 
host some of the top conventions 
of the 1961 industrial exposition 
season. 

The American Welding Society 
will hold its annual convention and 
exhibit in New York, Apr. 17-21, at 
the Commodore Hotel and_ the 
Coliseum, 

‘Two shows will be running at the 
same time in May: 

Detroit’s Cobo Hall will be the 
scene of the Design Engineering 
Conference & Show May 22-25. The 
American Society of Mechanical En- 
gineers is the sponsor. 

In New York, the American So- 
ciety of Tool and Manufacturing En- 
gineers, Detroit, will hold its annual 
convention and exhibit May 22-26 at 
the Statler-Hilton Hotel and the 
Coliseum. 

The American Society for Metals, 
Novelty, Ohio, will sponsor the 43rd 
National Metal Congress & Exposi- 
tion at Cobo Hall, Detroit. Dates: 
Oct. 23-27. 

Other key meetings during the 
year include: 

Society of Automotive Engineers 
Inc.—Cobo Hall, Detroit, Jan. 9-13. 

American Iron & Steel Institute— 
Waldorf-Astoria Hotel, New York, 
May 24-25. 

Cutting Tool Manufacturers As- 
sociation—Harmonie Club, Detroit, 
Feb. 23. 

National Screw Machine Prod- 
ucts Association—Somerset Hotel, 
Boston, Apr. 30-May 3. 

National Association of Pur- 
chasing Agents — Conrad Hilton 
Hotel, Chicago, June 4-7. 

American Society for Testing 
Materials—Chalfonte-Haddon Hall. 
Atlantic City, N. J., June 25-30. 

National Management Associa- 
tion—Sherman Hotel, Chicago, 
Oct. 23-27. 


@ New Halls—-Two, giant exhibi- 
tion halls opened during the wan- 
ing months of last year (McCor- 
mick Place, Chicago, and Cobo 
Hall, Detroit) will be widely used 
this year. 

For a more extensive list of 1961 
meeting and conventions, please 
turn to Page 271. 
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ANY 
FOOT~MOUNTED 
NEMA 
MOTOR 


THE FALK ALL-STEEL, ALL-MOTOR MOTOREDUCER 
(also available in Integral models) 
ee. One of America’s First Family 
of Power Transmission Products 


A GOOD NAME IN INDUSTRY 


gaavere* 


a ee ae 


~ 20,000 hp 
at 100 rpm 


ee Or 75 hp 


at 100 rpm 


If you were in the market for a 20,000 hp propulsion drive for a 
blue-ribbon super-tanker, you would expect and demand the ulti- 
mate in gear accuracy. On turbine-driven gears as large as 15 feet 
in diameter and four foot face width, any deviation in tooth-spacing 
tolerances of .0001” to .0002” would spell poor performance or 
disastrous failure...the latter entailing loss of service of the ship and 
ruinously expensive repairs or replacements. 


Falk, producer of millions of horsepower of marine propulsion 
drives for nearly fifty years, has been continuously adding to its 
gear making experience and fechniques—and applying the results 
to all products, standard drives as well as large special! units, with 
the same full respect for the importance of accuracy. Today’s versa- 
tile All-Steel Motoreducer is a striking example of the application 
of these ottitudes and skills in producing the many standard gear 
units used throughout your own industry. 


Falk gears have the highest known efficiency...98'2% per mesh 
under full load...plus the famous Falk extra-depth, high-pressure- 
angle teeth. Benefits to you: better service, less maintenance, extra 
durability, true economy. Available in horizontal, vertical and right- 
angle models; sizes up to 75 hp. See your Falk Representative or 
Authorized Distributor—or write for Bulletin 3100. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
Representatives and Distributors in most principal cities 
e* ¢« @ 

A POINT TO PONDER...when you need gear drives or shaft couplings of 
“FALK OR EQUAL" quality, where but from Falk can you get the OR EQUAL"? 








Hose? Goodyear 


sees BE ia Ms 
wee A 


THE KIND | NEED? WHEN | NEED IT? 

(No matter how tough or unusual your (When you need hose in a hurry—locally 
application or what type hose it calls for— available right from distributor stocks— 
Goodyear has the answer!) Goodyear has the answer!) 


FOR THE RIGHT HOSE... AT THE RIGHT PLACE... — 
CALL YOUR GOODYEAR DISTRIBUTOR... first in 


Lots of good things 
come from 


STEEL 





Has All the Right Answers! 
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TOUGH AS | NEED IT? SPECIAL HELP WHEN | NEED IT? 


(For the extra ruggedness, extra depend- (Call for the advice of an expert like the 
ability and extra safety of real quality G.T.M. — Goodyear Technical Man — and 
hose—Goodyear has the answer!) Goodyear has the answer!) 


AT THE RIGHT TIME... AT THE RIGHT PRICE... 


Or write Goodyear, 


service with all industrial rubber products "3212" 


Akron 16, Ohio 


' 
1] 


) So FAR INDUSTRIAL 
| I 4 PRODUCTS 
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Hundreds of companies have saved money, improved 
products and cut production waste as the result of 
opportunities presented by the Ryerson ‘‘Metalogikit.”’ 

How? This unique kit is a veritable portable service 
center...lets you explore many alternatives to material 
you now use. For example, you can compare several 





Portable “service center’ 


if you would like to put the Ryerson Metalogikit to work for you, call your 
Ryerson representative for a demonstration—for unbiased recommendations on 
steel, aluminum, plastics and metalworking machinery. 


—_ 


different cutting methods on the same piece of steel to 
see which is best for your application. 

Following are a few random examples showing how 
Ryerson specialists, using the Metalogikit, have 
helped customers with a variety of problems—many 
similar to those you may face every day. 
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KIT SPOTS SAVINGS 
Nc, re 


: 
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Scratches and grooves normal to cold drawn, seamless 
tubing caused high manufacturing costs for a company 
making small, light-wall hydraulic cylinders. The small 
1.D. had to be honed to eliminate these faults—often too 
much metal was removed for proper piston fit. A Ryerson 
specialist suggested a switch to welded tubing. Using a 
sample from his Metalogikit, he pointed out the better 
finish that eliminates expensive honing. The switch was 
made with these results: higher production, low reject 
rate, improved product—plus lower purchase price per 
foot of tubing. 


Bidding on a routine job was delayed for one steel 
fabricator because of an unusual material require- 
ment in the specs—calling for an insulating block 
of phenolic laminate. For help, the company turned 
to its Ryerson representative, who showed a sam- 
ple of Ryertex® sheet stock from his Metalogikit. 
In addition to having the material available from 
stock, he was able to show how easily it could be 
fabricated. This Ryerson know-how, demonstrated 
by the Metalogikit, enabled the customer to enter his 
bid on time. He got the job, and made a 400% profit. 





KIT SUGGESTS 
PROFITABLE 
SPEC CHANGE 


Fractures and rejects were extremely high for a manu- 
facturer cold forming two severe bends in flat, hot rolled 
bars. A Ryerson specialist examined the %” x 2” bar 
stock and compared it with a sample of M-1020 flat- 
tened round bar from his Metalogikit. He explained 
how controlled carbon of Ryerson M-1020 bar would 
produce great cost-saving advantages in this operation 
over hot rolled, mild steel. After specs were changed to 
this Ryerson-supplied bar, fractures and rejects were 
substantially reduced—resulting in new profitability. 





STAINLESS 
FROM KIT 
LEADS TO 
SAVINGS 


This company had an emergency requirement for 
stainless sheets. Application had always called for 
Type 304, 16 ga. x 66” x 81”, polished on one side. 
Their Ryerson specialist questioned the need for 
polishing. From his Metalogikit, he showed them a 
sample of 304 with a 2B finish. The company readi- 
ly agreed it was exactly the finish needed without 
polishing—saving delivery time and material cost. 
The Ryerson man further suggested 16 ga. x 72” x 
144”, using the cut-off pieces for another job—re- 
ducing scrap waste on both requirements. Order was 
placed and delivered in plenty of time. Over-all 
result: a substantial saving. 





STEEL*ALUMINUM =: PLASTICS * METALWORKING MACHINERY 


METALOG/ICS 


RYERSON STEEL 


Joseph T. Ryerson & Son, Inc., Member of the ® Steel Family 


PLANT SERVICE CENTERS: BOSTON « BUFFALO * CHARLOTTE * CHICAGO « CINCINNATI * CLEVELAND * DALLAS * DETROIT » HOUSTON * INDIANAPOLIS 
LOS ANGELES + MILWAUKEE + NEW YORK * PHILADELPHIA «+ PITTSBURGH * ST. LOUIS * SAN FRANCISCO + SEATTLE * SPOKANE + WALLINGFORD 
15 
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WHICH IS 


You don’t have to sacrifice one advantage for another 
because here is an ideal combination of all in the indus- 
try’s most modern high-production automatic chucking 
lathe. 

This Gisholt No. 12 is quickly set up to save you 
time and money on continuous, high-speed production 
or a wide variety of parts in small lots. It can take 
practically any part up to 1614” in diameter. 


COST-CUTTING VERSATILITY. With 420 spindle speeds 
ranging from 40 to 2600 r.p.m. and an infinite selection 
of feeds, it gives you top efficiency in all phases of every 
job—cutting costs all the way. 


INCREASES OPERATOR PRODUCTIVITY. Each machin- 
ing step is handled in rapid automatic sequence—free- 
ing your operator to handle additional machines. 


GREATER POWER, GREATER ACCURACY. Constant h.p. 
motor (up to 40 h.p.) on the No. 12 takes full advantage 
of today’s most advanced cutting tools and tooling 


MOST IMPORTANT TO YOU? 


Power 

Speed 
Versatility 
Capacity 
Quick Setup? 


Gisholt No. 12 Automatic Chucking Lathe 


techniques. Greater weight and rigidity allow heaviest 
cuts at punishing speeds without vibration. 


COMPLETE RANGE OF ACCESSORIES. Front, rear, 
auxiliary and overhead slides can be used; angular cuts 
are easily made; JETracers can be used with greatest 
efficiency. Automation can be incorporated—from sim- 
ple loading and unloading to gaging and sorting of 
finished pieces. 

Your Gisholt Representative will gladly show you how 
the No. 12 Automatic Chucking Lathe will pay for itself 
in your plant. Call him, or write for Bulletin 1213. 


StERCN 


PANY 


Madison 10, Wisconsin 





Investigate Gisholt’s Extended 


Turret Lathes * Automatic Lathes * Balancers * Superfinishers * Threading Payment and Leasing Plans 


Machines ° Factory-Rebuilt Machines with New Machine Guarantee 
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Our Affluent Economy 


1951 


1961 


January 2, 1961 


change 





Metalworking sales 
Gross national product 
Plant & equipment expenditures 


$100 billion 


. $329 billion 


$25.6 billion 


$146 billion 
$506 billion 
$33.6 billion 


+ 46% 
+ 54% 
+32% 





‘Steel production (ingot tons) 
Passenger car output (units) 
Primary aluminum production (tons) 
Refined copper production (tons) 
Refined lead production* (tons) 


105 million 
5.6 million 
836,881 
1.2 million 
486,874 


99 million 
5.8 million 
1.92 million 
1.6 million 
1.05 million 


- 6% 

+4% 
+129% 
+33% 
+116% 





Civilian labor force! 

Total employment! 
Manufacturing employment’ 
Metalworking employment! 


62.9 million 
61 million 
15.9 million 
6.7 million 


72.2 million 
67.5 million 
16.2 million 
7.8 million 


+15% 
+11% 

+2% 
+16% 





Personal income 

Consumer expenditures 
For durable goods 
For nondurables 


$257 billion 
$210 billion 
$29.5 billion 
$110 billion 


$419 billion 
$340 billion 
$44 billion 
$159 billion 


+ 63% 
+ 62% 
+49% 
+45% 





*Primary and secondary. 1. Average. 


Downturn to Be Moderate 


Look for this recession to have only about half as much sting as the last 
two. While a statistician can make a good case for either a worse recession 
than we experienced in 1958 or a healthier year than we had in 1959, most 
practical economists think the odds favor a moderate decline in the first 
half, with an upturn starting about mid-year and building rapidly toward 
The kicker: 


boom proportions by 1962. Durable goods industries will be 


hardest hit by the downturn. 


GNP: A Dollar Record 


Look for gross national product to reach a record $506 billion in 1961. It'll 
come about due to a smashing second half. The GNP annual rate, by 
quarters, will probably run about like this: $496 billion in the first quarter, 
$502 billion in the second, $510 billion in the third, and $517 billion in 
the fourth. In physical volume, national output will about equal that of *60 


Industrial Production: Down, Then Up 
Expect the Federal Reserve Board’s index of industrial production (1957 = 100) 
to average 105 this year—vs. 108 last year. By quarters, it’s likely to shape 
up this way: 102 in the first, 103 in the second, 106 in the third, and 109 


in the fourth. 


Government Spending Will Increase 


The federal government is already showing signs of hiking expenditures 


State and local governments are riding a record spending wave. The result 
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is a probable 6 per cent increase in government purchases this year vs. 


last year’s. Outlays will be higher for defense, highways, and public works 


projects. 
Consumers Hold the Key; Will They Turn It? 


The crystal ball says personal income 
this year will rise 3 or 4 per cent above 
last year’s record mark. It’s likely to 
approximate $420 billion. But the key 
question is: Will the consumer loosen his 
pursestrings? Consumer confidence has 
remained remarkably high so far—despite 
soaring unemployment figures. If that 
confidence holds, spending for durable 
goods could exceed expectations. Look for 
consumers to shell out around $44 billion 


for durable items this year. 


Inventories: Liquidation Will Continue 


f 


Look for the rate of inventory liquidation to slow down after the first 
quarter, but don’t expect substantial accumulation before the fourth quarter. 


Hand-to-mouth buying will likely prevail throughout the year. 


Capital Spending: Strong though Slower 


Don’t be surprised if plant and equipment expenditures remain at a high 
level in 1961. Best estimates place outlays at $33.5 billion to $34 billion— 


down 5 to 6 per cent from the 1960 mark. 


Construction: Another Record Coming 


Watch for new construction to reach $57 
billion this year—up more than 3 per cent 
from 1960’s $55 billion. The gain in dollar 
volume will come largely in residential and 
public building. Activity in commercial areas 
will be about the same this year as last. 
Industrial construction will slump. The sea 
sonally adjusted annual rate of private non- 
farm housing starts is likely to rise to 1.35 
million units by the end of this year. 


Exports: A Fight to Stay Even 


U. S. exports scored a dramatic, 20 per cent increase in 1960. In many cases, 
the trend will continue in 196]. But exporters will have a tough time 
equaling last year’s shipments of $19.5 billion. Reason: The 60 total included 
large shipments of cotton and commercial aircraft, which won't be repeated 
this year. Exports of consumer durable goods are likely to increase in 1961, 
as demand in Europe outruns supply. Exports of steel mill products can be 


expected to hold at the “60 level. 








Motordom: Consumers Will Spend Less for Wheels 


You can get about any kind of prediction you want for 1961 motor vehicle 
production if you talk to enough people. Forecasts of passenger car produc- 
tion range from 5.5 million to 6.5 million units. Steet polled a group ol 
economists and came up with an average prediction of 5.8 million units. 
The forecasters expect truck production to total around | million units. 


Steel: A Midyear Upturn 


Look for steel ingot production to total 99 million 
tons this year. (Industry estimates range from 95 
million to 106 million.) Steel company executives, 
like Harleston R. Wood (photo), president, Alan 
Wood Steel Co., predict that the industry will reach 
an operating rate of 75 to 80 per cent of capacity 
before midyear. You can probably expect output 
by quarters to stack up this way: 20 million tors in 
the first quarter, 23 million in the second, 27 million 
in the third, and 29 million in the fourth. Industry 
analysts say that steel inventories have about reached 
bottom in most consumer goods industries but that more liquidation is coming 


in machinery and construction. 


Farm Equipment: Purchases Up 


Federal aid and crop situations have pushed up farm incomes 5 to 10 per 
cent. That will mean a higher level of equipment purchases in the next 12 
months than in the last. Machinery makers can expect at least a 5 per cent 


improvement. 


Appliances: Steady but Unspectacular 
The appliance market will be bolstered largely by 
the expected high rate of new housing starts. Re- 
placement sales will probably be about as high 
this year as in the last few years.; Result: Good but 
unspectacular business in 1961 that could equal or 
slightly exceed 1960 levels. Maytag’s president, C. M. 
Umbreit (photo) and other appliance industry execu- 
tives say the second half will be better than the first. 
Forecasts range from “down 4 per cent” to “up 


) 


3 to 5 per cent” from the 1960 level. 


Prices: Stability Will Continue 


Expect price stability to prevail for at least the next six to nine months, Vir- 
tually no change is foreseen for the wholesale price index during the year 
ahead—although some forecasters think the price level will decline during 
the first half, then gradually rise during the second half. The consumer price 
index is likely to climb around | per cent. As Jules Backman, research pro- 
fessor of economics, New York University, put it: “The general dragging ten- 
dencies in the economy, the large surpluses of key farm products, and the 
available excess capacity should provide an effective barrier against a signifi- 
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Turn Waste into Power 
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cant price inflation.” You can expect price fighting to continue in most metal- 


working industries during the next six to nine months. 


Machinery: Biggest Question Mark in Metalworking 


If this segment turns up, all industry 
would probably have an excellent year 
in 1961, but the prospects now are me- 
diocre. Look for producers of nonelec- 
trical machinery to sell $29 billion worth 
of their products this year—down more 
than 5 per cent from 1960. Makers of 
electrical machinery and equipment can 
expect sales of about $25 billion, the 


same as last year. 


Containers: They'll Resume Annual Growth Rate 


In 1960, for about the first time since the end of World War II, canmakers 
failed to achieve their annual 3 to 4 per cent growth rate. Crop failures and 
other factors forced a poor year. But the growth pattern should be resumed 
in 1961. Sales for barrel and drum producers, however, may decline moderate- 


ly 


Oil and Gas Hardware: Up Slightly 


Although oil and gas drillings will dip to 43,000 in ’61, the industry should 
be a better customer for metalworking than it was last year. Reason: It has been 
working off heavy inventories, especially of steel. Around 4.4 million tons 
of steel should be shipped to it in the coming 12 months, slightly more than 
last year’s total. Of that tonnage, 1.4 million will go for drilling and 3 million 
for pipelines. 


The High Cost of Wasted Time 


What does it cost you per year if each of your employees wastes only 5 min- 
nutes a day? If the average hourly wage is $2.50 and you have 500 employees, 
it costs you $53,130. If the average wage is $2.75 and you have 100 employees, 
it costs you $11,688. A new moving chart (free copies are available) devel- 
oped by Kelly-Read & Co., Rochester 5, N. Y., shows graphically what 5 
minutes waste per day per employee costs your company. 


Straws in the Wind 


This shapes up as another year in which the economy will continue to build 
a bridge between the boom of 1940-57 and the decade of prosperity that will 
begin when the tidal wave of postwar babies starts entering the labor force 
and the market place—affecting demand for consumer and industrial goods. 
The current downturn has tended to color some long range appraisals, It’s well 
to remember that the basic premises from which a golden decade was pro- 
jected are still valid. A gross national product of $750 billion by 1970 is still 


likely 
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IN TORRINGTON SPHERICALS...NO COMPROMISE WITH QUALITY 


The spherical design concept is the major factor in the su- 
perior performance characteristics and longer service life of 
Torrington Spherical Roller Bearings, It provides inherent 
self-alignment...allows compensation within the bearing for 
initial or dynamic misalignment. It insures the maintenance 
of full radial and thrust capacity under these conditions. 

The center guide flange thrust surface and mating roller 
ends are spherically ground to the same radius. Under load, 


the roller seeks positive contact with the center flange. The 
result is extremely accurate roller guidance, a high degree 
of geometric stability, minimum friction, and truer rolling 
motion. 

Torrington Spherical Roller Bearings are one outstanding 
example of Torrington’s uncompromising research, engi- 
neering and manufacturing skills. They are your assurance 
of the ultimate in bearing performance. 


THE TORRINGTON COMPANY 


South Bend 21, Indiana 


Torrington, Connecticut 


PROGRESS THROUGH PRECISION—IN BEARING DESIGN AND PERFORMANCE 
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Steel-strapped Coils 





ua ve Disposable Spools Reel-Less Core Fibre Drum Standard Coils, paper-wrapped, 
(100-2000 Ibs. capacity) (5-70 Ibs. capacity) (800-1000 Ibs.capacity) (250-600 Ibs. capacity) steel-strapped or wire-tied 
be. ) Es 

th 8 








Steel-strapped 
Wooden Racks 


BLACK SATIN—a newly developed finish on Round and 
Square Oil Tempered Wire—is another result of CFal's 
never-ending search for better and better wire prod- 
ucts. Made by tempering wire under controlled atmos- 
pheric conditions, this powdery oxide finish serves as a 
lubricant during coiling and crimping operations. Black 
Satin reduces tool wear and cuts costly machine down- 
time.. CFal-Wickwire’s Black Satin Oil Tempered Wire 
is available in continuous unwelded lengths up to 600 
pounds in weight... ina full range of gages and sizes 
(.562 to .023 diameter)...and in coils from 16” to 72” 
in diameter. Straightened and cut lengths frome6“ to 
24 or longer can also be supplied. For your ease in 


handling and re-ordering, Black: Satin is color-tagged 


to provide a complete record of its processing and - 
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A COMPLETE RANGE OF QUALITY WIRES FOR VIR- 
TUALLY EVERY REQUIREMENT. Whether you make 
fishhooks or can keys, CFal produces the wire you need 


CF.| WIRE 


THE COLORADO FUEL AND IRON CORPORATION 
NEW YORK 


DENVER OAKLAND 


-~ 





Shaped Coils _ 
(1500-2500 Ibs. capacity) 


Stem-paks® ° 
(500-1000 Ibs. capacity) 


~ 


Tamantele- Ma cal-lame 4010 Meliac-1¢-1e) acer) ¢-) 40) @(-1-m Let us showyou | 
howwe.can meet your most rigid chemical and physical 
specifications on high and low carbon wire in/all sizes, 
shapes, tempers and grades. r 
CFal-WICKWIRE WIRE IS PACKAGED rok YOUR 
PRODUCTION. In instance after instance, | 

turers have reported cutting hours off daily downtime 


nufac- 


...@asing storage and handling problems... increasing 


production up to 50%—after they switched to CFal 


Wire packaged for their production. To help you get 
similar results, CFal publishes a series~of six wire 
bulletins. Each contains valuable information on one 
or more types.of packaging. All six aré designed to 
assist you in obtaining more efficient, more economi- 
cal production through the use of wire packages suited 
to your requirements. 

For additional information on CFal Wire and your 
copies of our wire bulletins, contact the nearest CFal 


sales. office today, aS 
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Returnable Spiders Reels 
(2000-3000 Ibs. capacity) 


(500-800 Ibs. capacity). 














Dependable ROLLWAY BEARINGS 


help keep your down-time low 








When a bearing “goes”, your machine stops. 

That’s why it pays to call in Rollway. Especially when reliability 
is a must. 

At Rollway, you can choose from a wide selection of sizes and types 
with maximum capacities . . . for normal, low or high temperature 
operation. All meeting or exceeding RBEC requisites in Classes 1 to 5. 

You'll find that Rollway meets your needs exactly — in commercial 
grade, precision, or ultra-precision bearings. To get the bearing you 
want in a hurry, or to start R and D on the bearing you've been 
dreaming about, just call or write Rollway Bearing Company, Inc., 


Syracuse 1, New York. 


Where So Much Depends 
on So Little... 
You can depend on 


ROLLWAY 


BEARINGS 


Radial and Thrust Cylindrical Roller Bearings 


ENGINEERING OFFICES: Syracuse @ Boston @ Chicago e@ Detroit ¢ Toronto @ Pitisburgh @ Cleveland e Seattle e Houston e Philadelphia @ LosAngeles @ SanFrancisco 


24 
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All J) & L Turret Lathes Have These Features: 


Single lever feed selectors — 9 longitudinal turret feeds 


...9 Carriage cross-feeds. 
All longitudinal and cross feeds automatically disen- 


gaged against positive stops. 


(xl Heavy-duty spindle mounting with rugged pre-loaded 
anti-friction bearings. 


Heat-treated, precision-finished, long-wearing alloy steel 
for bar and chuck work — =. 

Husky, multiple-spline transmission shafts with anti- 
friction bearings. 


Hardened and precision-ground steel ways. 
Bridge-type carriage for multiple tooling at rear of cross 
slide. 

4-position, quick-indexing square turret — all faces 
tapped for extra tool blocks. 

Hexagon turret clamped and unclamped automatically. 
Automatic lubrication system with forced feed to all slide 
bearings. 

Complete coolant system — automatic internal delivery 
to each hexagon turret position. 

Adjustable graduated handwheel dials and chrome- 
plated handwheels, dials and levers. 

Rugged hydraulic collet chuck and bar feed mecha- 
nisms are provided for Jones & Lamson Universal 
Turret Lathes. 


The New Multi-Speed Hydraulic Headstock for #4, 45 
Ram and #7A Series Saddle Type Turret Lathes 


Automatic Headstock uses hydraulically operated 
clutches for changing spindle speeds « Single knob 
speed selector for pre-selection of 12* spindle speeds 
20-1000 RPM, 30 to 1500 RPM, 40-2000 RPM + 40 HP con- 
stant speed motor — ample HP at all speeds. 


Heavy-duty aprons can accommodate full length lead 
screw threading attachments and 2 Dimensional car- 
riage tracers « Diagonal cross-ribbed bed and 41” leg 
depth provide extreme rigidity for heavy cuts « Built-in 
hydraulic supply system. 

*24 speed headstock available. 


Powerful Saddle Type Machines with either Fixed 
Center or Cross-Sliding Hexagon Turret 


Reverse feed control for carriage and saddle* « Inde- 
pendent centrifugal coolant pump « Improved adjust- 
able graduated handwheel dials « Large coolant sump 
located at turret end of pan + Saddle stop bars protected 
by steel guard «+ Single lever spindle speed selector 
e Single lever apron feed selectors « Hardened and 
ground steel ways — with full length stationary way 
guards « Heavy duty spindle mounting with rugged pre- 
loaded bearings «+ Bridge-type carriage for multiple 
tooling at front and rear of cross slide +» Heat-treated 
precision finished alloy steel gears + Positive accurate 
automatic stops for both the carriage and the saddle 
« Completely automatic lubrication throughout + Hy- 
draulic collet chuck and bar feed mechanisms are avail- 
able for all J & L Universal Saddle type turret lathes, 
except Model 10-614, for which 
only a bar feed mechanism is 
available. 


*Applies to only Type B 


NO. 9B and 10B 











































RAM TYPE No. 3 | No. 4 | No. 5 |No. 5-3] No. 5-4'% 

Min Mox.] Min Max. | Min Max Min Max Min Max —s 
Bar Capacity” > 
NS iain ieee Sis Ye | VA" F 2” 1%" 12%" 1%’ | 3 1” 14%" oO 
4 SEE em aes Ye | 1%" | % 1H" 1%." 1 2%" | 1” | 2% VW" 13%" Nas 

Sg et ae ee % we ee Sg Bs es ee Ee 3Y%” 
Standard Ram Travel 10” 10” 14” 14” 14” § 
Dia Dio. Dia Dia Dia sa 
Scroll Chuck we 
Caneel sn insnicssiccscn 10” 10” 12” 12” 12” = 
Swing @ 
Over Bed Ways.............. 214%,” 21y,” 21y,” 21y,” 214%,” aa 
Over Carriage Guides... 1812” 18Y.” 18Y,” 184%,” 18Y,” Qo) 
Over Carriage aa 
Creat Bile. os 1” 1” 13” i a 13” —r} 

























*Nos. 5-3 and 5-4Y% use 2%” bar capacity turret tools. 


Hydraulic Tracing 


Single dimension carriage tracing attachments are avail- 
able for both J & L saddle and ram type universal turret 
lathes. 


Multiple diameters may be faced, turned, tapered or 
profiled; while other operations, such as threading, bor- 
ing, reaming, tapping, and roughing cuts to expedite 
tracing operations, may be performed from the other 
tool positions available on the turret lathe. 


Two-way tracing from the cross slide or the cross-sliding 
hexagon turret, or both, is also available. 


The Two-Dimensional Tracer* for the cross-slide carriage 
offers four 180° tracing cycles (see No. 5 turret lathe on 
facing page). Feed may be toward or away from the 
headstock or the spindle center line. 


The tracing attachment is disengaged by selector switch 
for standard turret lathe operation. 


Hydraulic Collet Chuck and Bar Feed 


This unit completely eliminates the problem of operator 
fatigue caused by continuous manual operation of the 
bar feed and collet chuck mechanism at high production 
rates. Now, with the fingertip control of bar feed and 
chuck, you can conserve the operator's energy, boost 
his morale, and increase his production. 


Auto-Threader 


Provides a fully automatic thread chasing cycle for 
single-point tool. It combines the advantages of turret 
lathe rigidity: full use of normal turret lathe operations; 
and automatic threading, all in the same chucking. 


Precision lead control is obtained by positive follower 
nut engagement on a hardened and ground leader. A 
combination taper and straight thread can be chased, 
internal as well as external. 


“A” macuiNes ARE FIXED CENTER HEXAGON TURRET —_ MACHINES HAVE CROSS-SLIDING HEXAGON TURRET 
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SADULE TYPE No. 7-214 No. 7-3 No. 7-34 No. 7-414 No. 9-314 No. 9-412 No. 10 
Min. Mox. Min, Max. Min, Max. Min. Mox Min Mox Min. Mox Min Mox 
Bor Capacity ” 
Re ene rere 5 Vig” 2%” Y2” 3” y,” 3%” 4" %” 3" 4 2” 6%" 
Hexagon Ye” 2%" yy” 2%" %” id 8 3%” %” ~ i YY 3%" 2” 5" 
PR ertiav ces ebeceu en ense Y_” 1%” Y,” 2"" %” | 2%." be 314” %,” 2%6” 1 3% 2 4%” 
Machine a” B A 8 A B A B A B A 8 A 8B 
Maximum Turning 
Length** 37 34 37 34 35 32 35 32 40 37 40 37 (no collet chuck 
available) 
Dia Dio. Dio Dia. Dia. Dia. Dia. 
Scroll Chuck é i 
BRM isc sek vata baa « 12” 12” 12” of 15” 12” or 15” 15 15 18” or 21 
Swing 4 . " . 
Over Bed Ways........-eeeees 21%” 21%” 21%” 21% 26 26 35 
Over Way Covers.....5+..eeees 19” ih 19” 19” 232” 2311" 32” 
Over Carriage Guides.......... 18” 18” 18” 18” 23% “ 23%" 3214" 
Over Carriage Cross Slide....... 13” 13” 13” 13” 16 16 | 22 
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*Nos. 7A and B-2'/2 and 7A and B-3 use 21/2” bar capacity turret tools. Nos. 7A and B-3'/2 and 7A and B-4'/2 use 3” bar capacity turret tools. 


**With standard collet chuck and standard roller backrest turner. Turret indexed and locked. 







































NEW AUTOMATIC 
TURRET LATHE 


Cuts Machine Handling Time by 70% 


This new machine packages the versatility of turret 
lathe tooling with completely automatic operation. All 
machine functions and sequences are pre-selected and 
programmed by the operator or set-up man from a 
staging panel during initial set-up. 

Automatic operation of a 12-or 24-speed hydraulic clutch 
headstock is combined with a 24” saddle motion for 
ample machine capacities and rigid tool support. 


Automatic machine characteristics include: fast motion, 
variable feed selection, spindle speed selection, turret 
indexing, coolant on and off, bar feed, and cycle stop. 





for bar and chuck work 


The cross slide has a 144%" stroke and drive similar to 
that of the saddle. It has several automatic cycles as 
programmed from the staging panel. 


Two speed ranges are available, 24 to 1000 and 29 to 
1200 R.P.M., powered by a single speed drive motor (up 
to 40 H.P.). 


Work swing over the ways is 21/4”. There are fifteen cross 
feeds for the carriage and fifteen longitudinal feeds for 
the hexagon turret. Rapid traverse for the carriage is 
250” per min., and for the hexagon turret is 500” per min. 


NUMERICAL TAPE CONTROLLED TURRET LATHE 








This Tape Controlled Turret Lathe combines 
1” 8-Channel Tape Programs with preset 
tooling to drastically slash set-up time. 14 
tooling positions are available, and all 14 
tools can be changed in 10-15 minutes. Ma- 
chine motions are actuated through a time- 
proven closed loop, hydraulic servo system, 
and are controlled through reliable circuitry, 
using mercury wetted relays and plug-in 
‘“‘remove-and-replace”’ units. 


Numerical Controlled Turret Lathe operation 
greatly increases the time the machine is 
actually producing, also allows for profitable 
production lots as small as one piece. 


Machine Capacities are comparable to the 
Standard Jones & Lamson #5 Turret Lathe. 











PRECISION BORING 
MACHINE 


Here is a new, low-cost machine for precision turning, 
boring and facing. Single or Multiple Spindle + Ideal for 
both long and short runs; versatile; easy to set up. 


Features include: 


Specially designed spindle for ultimate in finish, round- 
ness, and size « Push-button cycling (manual or auto- 
matic) « 4-speed spindle drive « Air-actuated table with 
hydraulic check unit « Single control for stop, feed and 
rapid traverse « Many variations, including constant 
surface speed on facing are applicable to this extremely 
accurate and versatile machine. 


Multiple spindle arrangement available. 


Swing is 10” dia. max. Stroke is 7%” max. Bore dia. .090” 
min. to 3” max. 


PRECISION GUN 
DRILLING MACHINE 


Accurate Gun Drilling (deep hole drilling) is accomplished 
rapidly with this new push-button controlled machine. 


Specific features are these: 


Specifically designed spindle with variable speeds up to 
15,000 R.P.M. « Air actuated table with hydraulic check 
¢ Tell-Tale filtering with in-built features holding filtering 
to 5-10 microns « Rotating seal and power unit guar- 
antees 12 gallons of coolant per minute at 2,000 Ibs P.S.1. 
¢ Multiple Spindle arrangement available + High pene- 
tration rates (12” per minute, not unusual) « Handles 
work from 2" dia. down to the smallest gun drill avail- 
able « Hole straightness held to .0005” over 6” length 
Dia. held to .0002” » Spindle speeds to 15,000 R.P.M. 
Max. length of hole 6”. Max. dia. 2", min., .074. Max. 
stroke is 724". 


NUMERICAL TAPE 
CONTROLLED 
POSITIONING TABLE 


This automatic positioning table, shown working in con- 
junction with a drill press, illustrates J & L's application 
of ‘‘Automation”’ techniques to small-lot production. 
The locations for work on the piece are programmed by 
means of a 1” 8-channel tape. This not only assures repe- 
titive accuracy, it also cuts set-up and change-over time 
and greatly increases small-lot flexibility. The unit is 
equally adaptable to long-run, high-production jobs. 
Cycle times are fast and accurate. Cost of storing, han. 
dling and maintaining jigs is virtually eliminated. 


Table Travel 12” x 20” or 20” x 20”. 
Hole To Hole Speed 190" per min. 


Accuracy of Positioning +.001” 
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AUTOMATIC TRACING AND 
TURNING LATHES 


x Oe 4 Automatic Work Handling, Including _ Int 
r 


THE NEW FAMILY OF 
MODEL 30 
AUTOMATIC TRACING AND 





Radio 
Cente 
TURNING LATHES psy: 
Radia 
Cente 
; ; to top 
Model 30 60° Tracing Lathe - is 
SPECIFICATIONS MODEL 30-60° MODEL 30-180° MODEL 30 MULT!I-SLIDE 
Swing over Rails.............0006- anven 23” Dio. 23” Dia. 23” Dia. 
Swing over Tracer or Vertical Slide....... 13%” Dio. 13%” Dia. 13” Dia. 
Length Between Centers.......... in vneae 24”, 48",72” 48”,72” 24”, 48”, 72” 





These machines all feature a wide range of spindle 
speeds (up to 32), with automatic speed and feed change 
during a cut. A variety of components may be selected 
for addition to the base machine to meet specific re- 
quirements. For instance, a rugged 6” hydraulic ram tail- 
stock is mounted on the lower bed for between-centers 
work. Multiple tooling may be applied to a rear forming 
slide, or a rear facing, forming and turning slide, also 
mounted on the lower bed. Two bevel facing, or necking 
slides (one light-duty, one heavy-duty) are available for 
mounting on the front side of the lower bed. The upper 
bed may carry a multiple tooled turning slide (Model 
30-Multi-Slide), a 60° tracing slide (Model 30-60° Tracer), 
or a 180° (two-dimensional) Tracing Slide (Model 30-180° 


t. 


=eee 
} 
















Tracer). More than one slide may be used depending on 
bed length. The two-dimensional slide is hydraulically 
controlled and may be multiple tooled for tracing opera- 
tions for any one of eight different tool travel cycles, all 
of which control tool motions through a full 180° of travel. 


Two different headstock transmissions are available (16 
speed or 32 speed) as well as two different spindle noses 
(6” A-1 or 8” A-1). 


Controls are unique, reliable and extremely accessible. 
On reorder, for instance, set-up is accomplished in a 
matter of minutes through the setting of graduated dog 
rings on the conveniently located control drum. 


MILLING AND CENTER 
DRILLING MACHINES 


These machines are used for milling to length and 
centering to uniform depth various shafts made from 
either bar stock or forgings, in a single automatic cycle. 











Work Diameter 


Work Length 








Camshafts, small crankshafts, bevel pinions and main 
drive gears are typical examples. The starting lever and 
work-holding fixtures are hydraulically operated. 


Capacity %” to 32” 45", 63"; 41° 





FAY SINGLE SPINDLE 
AUTOMATIC LATHES 


Inter-Machine Transfers, are Applicable 





1 [esque 1-9 6 2U 


8” 12” 16° 20° 
Capacity between d 
COMTI  ipck icenaatansenb ot pahnna BE 00", aS" 4 20", 39"48° 430", 29,81" 5: 36',.27", 85" 
63”,81",99" | 69” and 87” 73” and 91” 


Radial Dimension: 
Center of spindle i - : 
to top of corriage.......... 4% 5%” 6% 8% 


Radial Dimension: 
Center of spindle 
to top of center bor......... 
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55” 62%2" 8%,” 102%4,” 


16” Fay with Automatic 
Sequential Control 














FAY single spindle automatic lathes are built in 8”, 12”, designed to make best possible use of carbide cutting 


16” and 20” sizes, and in a wide variety of bed lengths. 
All are powered for rugged cuts at high speeds, and are 
capable of high repetitive accuracy. 


The FAY Automatic Lathe is a universal machine that is 
completely automatic in its cycle. The operator simply 
places the work in the machine, and presses the start- 
ing button. The machine goes through a full sequence 
of operations, stopping automatically when the cycle is 
completed. 


The FAY has high production capacity, is simple to 


tools. It has maximum rigidity, to transmit in excess of 
75 H.P. at high surface speeds and substantial feeds. 


The FAY is adapted to the machining of forgings, cast- 
ings or bars that can be held on centers, machining of 
chuck work, or work supported on fixtures, and to the 
turning of work mounted on arbors 


Easy change-over from one job to another, plus positive 
camming, makes the FAY a highly profitable invest- 
ment, not only on mass production work, but also for 
small job shops, for short runs on a variety of work. 


LIM ‘SuISSIW S 


operate, is extremely accurate, and ruggedly built. It is 


AUTOMATIC 
WORK HANDLING 


This is a typical example of one J & L approach 
to ‘‘automation’’. The production efficiency of 
this pinion gear blank production line is little 
short of spectacular. 


In action, this sequential, automatic line elimi- 
nates the handling of tons of metal, and sub- 
stantially increases the production of auto- 
motive pinion gear blanks. The machining of 
stock is precise and rapid, and the transfer of 
work pieces is done automatically and sequen- 
tially. Such control combinations are _tailor- 
made for each application. The arrangement 
illustrated employs one milling and center-drill- 
ing machine and four Fay automatic lathes. In 
addition to completely automatic, sequential 
operation, each machine control can operate its 
own machine manually for tooling setup, etc. 
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AUTOMATIC THREAD 


Models TG-615, TG-636 and 12 x 45 
Thread Grinders 
































TG-615 TG-636 TG-1245 
** * ** * ** 
Mox. Thread Dia....... 6” 6" 6” 2 12 
Max. Thread Length.... 2” 12’ Be 18” 2 
Max. Work Diameter... 7%" 7" 7" 21” ig 
Max. Work Length..... 30” 36” 31” 45” 40” 
Max. distance from 
end of thread to 
headstock center... . 14%” 29” 19” 33” 28 
*Single Rib Wheel. **Full Multi-rib Wheel. 





Model F Thread Grinder 


Designed for high-production thread grinding of taps 
or small threaded parts. May be equipped with auto- 
matic work handling and magazine feed. Has a wide 
range of work speeds for effective grinding on all tap 
sizes from 0 to *4" diameter. 


Individual lead screws for each pitch have one-third the 
pitch of the thread being ground, ensuring a long lead 
screw life. Simple cam action positively controls rapid 
wheel advance, depths of cut and rapid withdrawal. 


Max. thread length 3 
Max. swing over table 10 


Work spindle speeds 30 to 360 RPM 


The 6 x 15" Automatic Thread Grinder is used for high- 
production thread grinding with multi-rib wheels, on 
relatively small, light work. 

The larger models are used on long: or short-run jobs on 
taps, studs, gages, hobs, worms, spindles and precision 
threaded parts. They are also used for various kinds of 
form grinding. Single-rib, three-rib or multi-rib wheels 
can be used. They are fully automatic in the work cycle. 
Automatic dressing of the wheel, automatic sizing and 
automatic compensation for the amount dressed off 
the wheel, are some of the features that make these 
machines the finest of their kind for high precision 
thread grinding. 

These machines can be arranged for plunge grinding 
single or multiple grooves on contours. Multi-ribbed 
wheels, either diamond or crush dressed, are adaptable 
for all models. 


Models E-2 and E-3 Form Grinders 


Completely Automatic Cycle — High speed approach, 
variable wheel feed, spark out and withdrawal are 
positively controlled through simple cam action. 

Automatic Positive Size Control — Wheel slide held 
against positive stop with uniform hydraulic pressure. 


Automatic Trueing Device With Controlled Dressing — 
Once per piece or once for predetermined number of 
pieces. 

Crush, Wheel, Diamond Trueing, or PFC. 

Automatic Handling or Manual Handling. 

Completely Versatile — Chucking work, center work or 
shoe-type support. 
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MODEL E-2 E-3 | 
Max. Dia. of Work Ground....... 8” | 
Max. Dia. of Swing............. iad 
Work Spindle Speeds........... 50-1500 50-1500 
Max. Swivel Angle of Platen...... 15° 
Max Width of Spaced Wheels.... wl 




















AND FORM GRINDERS 
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Model 410 Semi-Automatic Thread Grinder © 

os 

This machine is designed for those who have need for a $0 

low-cost thread grinder to grind their own threads rather 7 oe 

than subcontract them at relatively high prices. i) 

It features extreme simplicity in operation and set-up. ¢ gl h ¢ 

Work speeds are infinitely variable. Change gears make A @ 

a full range of pitch diameters available for both right- mi. a Pj 

and left-hand threads. The work-slide, wheel-slide and ier cua 

dresser-slide are all mounted on preloaded roller bear- ==. iy 

ings for smooth and accurate traverse. , er» i) 

x ey 4 oo 

SPECIFICATIONS a a 

Max. thread dia. 4” Max. wheel speed 2000 RPM Ne ae @ 
” . YS > 

Max. thread length 10” Work spindle speeds 3 to 116 RPM e ae 


PFC * (perpetual form control) is the designation of a 

revolutionary new grinding method that utilizes ce- 

mented diamond particles as cutters for retaining wheel ‘> 
form. Thanks to PFC there is now no cycle time out for 

wheel dressing. Except for handling, floor-to-floor time 

is now all actual grinding time. 
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"Applicable to all J & L grinders except Model 410. 


Class Ii Guaranteed Thread Tools 


Revolving & Stationary TANGENT DIE HEADS 


Automatic Opening ...J & L Tangent Chaser 
Die Heads, with ground thread chasers produce 
Class III or better threads at speeds limited only 
by the material being threaded. Capacities are 
from No. 4 to 2". Stationary & revolving types 
available. 


Automatic Opening RADIAL DIE HEADS 


These Die Heads, with ground thread chasers, 
are especially adaptable to coarse pitches and 
multiple-start Acme. Over-all capacity from 
No. 8 to 414" either right- or left-hand. 


Brown and Sharpe Type DIE HEADS 


For B & S Automatics and small turret lathes. 


No. 16-S is for use on B & S No. 00,000G,0 and 0G 
and small turret lathes. No. 18-S is for B& S No. 
0,0G,2 and 2G and the No. 19-S, with wider 
range, for B & S No. 2 and 2G. These dies use 
ground thread tangent type chasers. 


Revolving and Stationary COLLAPSIBLE TAPS 


For live spindle or stationary positions. Replace- 
able shanks permit fast, economical changes 
from one machine to another. Interchangea- 
bility of bodies allows one complete tap and four 
assembled bodies to cover a size range from 
1%6" to 3". Cutting diameters can be varied in 
exact .001” increments with micrometer control. 


Versatile SOLID ADJUSTABLE TAPS 


Each tap body has a range of sizes and pitches. 
Within that range you buy only chasers for each 
tapping job. The ground thread chasers ai ic- 
moved from the tap body, reground and reset 
to cut to original size. 


Modern-Magic CHUCKS AND COLLETS 


Counterboring, drilling, reaming, tapping, etc., 
can be performed practically without interrup- 
tion. Tools are quickly and easily changed. The 
shank and body of the chuck are made from one 
solid bar of high tensile steel. 
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Model PC-14A 





Model TC-10 


OPTICAL COMPARATORS 
& MEASURING MACHINES 


Jones & Lamson Optical Comparators Are Unexcelled 
in Toolroom, Laboratory and Production Inspection. 





The most complete, the most versatile Comparator and 
Universal Measuring Machines. 

They precisely measure height, depth, lead or spacing, 
as well as angles to degrees and minutes. 

They compare intricately contoured parts with a master 
outline — and measure the amount of error. 

They are convenient to operate and easy to set up and 
read direct without computation. 

They will photograph the enlarged shadow and record 
its relationship to a master chart. 

They will operate under normal lighting conditions. No 
dark room is needed. 

Several persons can study the shadows at the same 
time. 

They will inspect and measure surfaces, as well as pro- 
files of objects such as type faces, stamping dies, 
diodes, recording heads, etc. 





Model TC-14 


Model FC-14 


Model FC-30ER 





OPTICAL COMPARATOR CHARTS AND FIXTURES 


A diversified selection of highly accurate fixtures and 
glass or plastic Standard Charts are available for all 
models of Jones & Lamson Comparators. 


We have an abundance of the specialized engineering 
experience necessary to produce almost any conceiv- 
able special chart or fixture whose application will fall 
within the range of our Optical Comparators. 


NORMAL REFLECTION 
ATTACHMENT 


The J & L Normal Reflection Unit offers new inspection 
efficiency and capability to users of J & L FC-14 and 
TC-14 Optical Comparators. 


This new unit is a reflection inspection device, designed 
to produce the maximum amount of reflectivity, regard- 
less of the surface finish of the part being inspected. 
Even superficial surface scratches can be checked 
accurately! 





Inspection by reflection and by projection can be done 
simultaneously, and reflection can be directed from 
above, below, or either side. A front surface, spherical 
reflector adds at least 55% to the effective light, by con- 
centrating and redirecting light into the optical system. 





This photo taken directly of reflected image of an 
etched metal sample as it appears on the Comparator 
Screen with a J & L Photographic Attachment for per- 
manent records. 





SUPER HIGH PRESSURE 
MERCURY ARC LAMP 
ILLUMINATION 


This J & Llight source unit for J & L Optical Comparators 
gives more than 5 times the intensity of the best fila- 





ment light source available today. 





The light produced by the J & L Mercury Arc Lamp is 
actually a new kind of light... you get a steady arc, 
with no flickering. Its high intensity produces an incom- 








parably bright screen with razor-sharp black shadow 
even at highest magnifications. Thus, accuracy of 
inspection and measuring is increased enormously. 
Now, you can literally ‘‘split tenths’’ with your J & L 
Comparator! (For use at low magnifications, the Mercury 
Arc light can be filtered readily.) 


The J & L Mercury Arc Lamp comes as a complete 
packaged unit that is quickly interchangeable with the 
standard light source on any J & L 14-inch and 30- 
inch Comparator. 


@ Send leasing information... plus...catalogs containing complete detai/s on: 


| Ram Type Universal Turret Lathes 
Saddle Type Universal Turret Lathes 
Hydraulic Tracing Attachment 
Auto Threader 
| Automatic Turret Lathes 
} Numerica! Tape Control Turret Lathes 
Numerical Tape Control Positioning Table 
| Precision Boring Machines 
Precision Gun Drilling Machines 
Model 30 Lathes 


Fay Automatic Lathes and Milling & Center Drilling 
Machines 


Automatic Work Handling 
Thread & Form Grinders 
| Thread Tool Div. Products 


] Optical Comparators & Accessories 


NAME 

TITLE 
COMPANY.... 
STREET.. 


CITY wae ZONE ...... STATE . 


NonoREAL 
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a new machine tool is 


already paying for it 





Another new UNITES crane for 


Major Electrical Manufacturer 


Gasoline-Electric Mobile Crane combines unequalled 
precision, 4 safety and mobility 


January 


a This UNIT-COLES is assigned to moving raw and 
in-process material from storage areas at G.E.’'s plant. 
Here, the 12-ton mobile crane with 25-ft. boom is handling 
rotor shafts to be used in large DC motors. The load 
weighs 15,700 Ibs. 


UNit-@Les 


UNIT CRANE & SHOVEL CORP. 
6721 W. Burnham Street 
Milwaukee 19, Wisconsin 


2, 1961 


A new UNIT-COLES 12-ton gasoline-electric mobile 
crane was purchased recently by General Electric 
Company’s Large Motor and Generator Department 
in Schenectady, N. Y. to move raw and in-process 
material. Four other UNIT-COLES Cranes are used 
for materials handling by various departments of 
the company. 
Precise control and safety, unequalled by ordinary 
cranes, are two important benefits a UNIT-COLES 
brings to yard handling. That’s because there are 
individual electric motors for independent or com- 
bination control of every function. Electric power 
and control of load-hoist and boom-hoist means an 
unbeatable combination for pin-point accuracy in 
spotting loads. An independent load-hoist power 
source automatically adjusts all speeds to the load; 
the crane operator can raise or lower a light load 
quickly—or ease a heavy load into place so carefully 
movement is barely visible. The independent swing 
and travel power sources allow an operator 
to navigate narrow aisles with ease and speed. 


Utmost safety is assured by a positive- 
action Safe Load Controller with a “‘stop and 
hold” function that automatically prevents 
overloading. Self-resetting limit switches pro- 
hibit dangerous over-travel of load and boom. These 
outstanding safety features together with “‘fail-safe’’ 
automatic braking and dead man control on all crane 
motions contribute to make a UNIT-COLES the 
world’s safest crane. 
Other important UNIT-COLES advan- 
tages are: steering that is “‘left-for-left”’ and 
“vight-for-right” whether the boom is over 
the front or rear of the chassis; unique canti- 
lever boom that allows operation close to 
stacked material, requiring less aisle room; 
simplicity of operation — an inexperienced opera- 
tor learns in a matter of minutes; and low mainte- 
nance costs— hundreds of major wearing parts 
required on other cranes, including clutches and 
hook rollers, are eliminated. 
UNIT-COLES mobile and truck cranes are available 
in capacities ranging from 5 to 55 tons. Write today 
for details on the complete line and the name of 
your nearest dealer. 





How Timken’ Steel from 


helps you keep production 








4 


PROMPT DELIVERY. You get fast dependable delivery of 
steel products from your Steel Service Center. It helps 
you keep production on schedule, meet emergencies. 
Steel Service Centers are equipped to prepare steel to 
size required, ready for use, cutting your processing 
cost. And when it’s Timken® seamless steel tubing, 
graphitic tool steels, alloy steel bars or billets, you can 
be sure it’s the finest steel made. 


Ps —. 
EXPERT TECHNICAL SERVICE. Your Steel Service Center 
representatives are experienced, trained to help on your ‘ 
steel applications. And when you buy Timken steel, help feeb mani 
is also yours from Timken Company experts—specialists | CUTS YOUR INVENTORY COST, RELEASES SPACE. Your 
in fine alloy steel for over 40 years. The Timken Roller Steel Service Center stocks a wide variety of steel 
Bearing Company, Steel and Tube Division, Canton 6, products. Result—you can reduce your inventory costs, 
Ohio. Cable: ‘‘Timrosco’’. Makers of Tapered Roller put inventory capital to work elsewhere. And you can 
Bearings, Fine Alloy Steel and Removable Rock Bits. release storage space for more productive work. 


Fine 


Alloy 





your Steel Service Center 


schedules, cut costs 


FOR FAST, ABLE SERVICE ON TIMKEN® SEAMLESS STEEL 
TUBING, GRAPHITIC TOOL STEELS AND ALLOY STEEL BARS 
CALL THESE STEEL SERVICE CENTERS 





LOCATION 


STEEL SERVICE CENTER 


LOCATION 


STEEL SERVICE CENTER 


LOCATION 


STEEL SERVICE CENTER 





ALABAMA 
Birmingham 


ARIZONA 
Phoenix 


CALIFORNIA 
Los Angeles 


Oakland 


COLORADO 
Denver 


Windsor 


GEORGIA 
Atlanta 


HAWAII 
Honolulu 


ILLINOIS 
Chicago 


INDIANA 
Ft. Wayne 
Indianapolis 
KANSAS 
Wichita 


LOUISIANA 
New Orleans 





O'Neal Steel, Inc.*t 


Earle M. Jorgensen Co.*t® 


Allen-Fry Stee! Company * 
Baker Steel & Tube Co. ® 


Coulter Steel & Forge Co.*t 
Earle M. Jorgensen Co. *t 


Kilsby Tube Supply, 
Division of Republic Supply 
Co. of Calif.® 


Joseph T. Ryerson & Son, Inc.*® 


Service Steel Division 
Van Pelt Corp.® 


Tube Distributors, 
California, Inc. ® 


Tubesales® 


Coulter Steel & Forge Company 
(Emeryville) *t 


Earle M. Jorgensen Co. *t 
Joseph T. Ryerson & Son, Inc.*® 


SanFrancisco Baker Steel & Tube Co.® 


Earle M. Jorgensen Co. *t 


A. Milne & Co., Inc. 
(Burlingame)t 


Earle M. Jorgensen Co.*t® 


CONNECTICUT 


SAE Steels, Inc.* 


A. Milne & Co., Inc.t 
O'Neal Steel, Inc.*t 


Earle M. Jorgensen Co.*t® 


Chicago Tube and Iron Co.® 
Hy-Alloy Steels Co.*® 


A. Milne & Co., Inc. 
(Melrose Park)t 


The Peninsular Steel Co.t 
Joseph T. Ryerson & Son, Inc.*® 
Service Steel Division 

Van Pelt Corp.® 
Tubular Sales® 


The Peninsular Steel Co.t¢ 


Earle M. Jorgensen Co.*t® 


Earle M. Jorgensen Co.*t® 





MASSACHUSETTS 


Boston 


MICHIGAN 
Detroit 


Grand 
Rapids 
MINNESOTA 
St. Paul 
MISSISSIPPI 
Jackson 
MISSOURI 
St. Louis 


NEW JERSEY 
Elizabeth 
Englewood 
Jersey City 
Kenilworth 
Linden 


Newark 


NEW YORK 
Buffalo 


Garden City 
(t.1.) 


New York 


A. Milne & Co., Inc.+ 


Joseph T. Ryerson & Son, Inc. 
(Allston)*® 


Alloy Steels, Incorporatedt 

A. Milne & Co., Inc.t 

The Peninsular Steel Co.t+ 
Joseph T. Ryerson & Son, Inc. ¢® 


Service Steel Division 
Van Pelt Corp.® 


Tubular Sales® 
The Peninsular Steel Co.t+ 


Paper, Calmenson & Company* 


O'Neal Steel, Inc. *t 


Ford Steel Companyt 
Joseph T. Ryerson & Son, Inc.*® 


A. B. Murray Co., Inc.® 
Tubesales® 

Joseph T. Ryerson & Son, Inc. *® 
A. Milne & Co., Inc.t 


Bowstee! Distributors 
Corporation* 


Faitoute Iron & Steel 
Company, Inc.* 


The Peninsular Steel Co. 
(Tonawanda)t 


Joseph T. Ryerson & Son, Inc. *® 


Service Steel Division 
Van Peit Corp.® 


Tube Distributors Co., Inc.® 


A. Milne & Co., Inc. ¢ 


NORTH CAROLINA 


Charlotte 


OHIO 
Akron 
Cincinnati 


Cleveland 


Joseph T. Ryerson & Son, Inc.® 


The Peninsular Steel Co.t 

Ford Steel Companyt 

Joseph T. Ryerson & Son, Inc. t® 
SAE Steels, Inc.* 


Service Steel Division 
Van Pelt Corp.® 


A. Milne & Co., Inc.t 


The Peninsular Steel Co. 
(Bedford Heights) ft 


Joseph T. Ryerson & Son, Inc.*® 
SAE Steels, Inc.* 





Dayton 


Toledo 


OKLAHOMA 
Tulsa 


OREGON 
Portland 


Alloy Steels, Incorporatedt+ 
A. Milne & Co., Inc.+ 

The Peninsular Steel Co.t+ 
The Peninsular Steel Co. + 


Earle M. Jorgensen Co.*+® 


Pacific Machinery and Tool 
Steel Co.t 


PENNSYLVANIA 


Bristol 
Butler 
Carnegie 


McKeesport 
Philadelphia 


TENNESSEE 
Chattanooga 


TEXAS 
Dallas 


Houston 


UTAH 


Salt Lake 
City 


A. B. Murray Co., Inc.® 
Keystone Pipe & Supply Co.® 
A. Milne & Co., Inc.t 

Joseph T. Ryerson & Son, Inc. 
A. B. Murray Co., Inc.® 


Capitol Pipe & Steel 
Products, Inc.® 


A. Milne & Co., Inc.t 
Joseph T. Ryerson & Son, Inc. 


O'Neal Steel, Inc. *t 


Earle M. Jorgensen Co.*+® 
Joseph T. Ryerson & Son, Inc. 
Earle M. Jorgensen Co.*t® 
Peden Iron & Steel Co.® 
Joseph T. Ryerson & Son, Inc. 


Coulter Steel & Forge 
Company *t 


WASHINGTON 


Seattle 


Spokane 


WISCONSIN 
Milwaukee 


CANADA 
London, 
Ontario 


Montreal, 
Quebec 


Toronto, 
Ontario 


Coulter Steel & Forge 
Company *t 


Earle M. Jorgensen Co. *+ 
Joseph T. Ryerson & Son, Inc.*® 


Joseph T. Ryerson & Son, Inc.*® 


Joseph T. Ryerson & Son, Inc. *® 


Vanadium-Alloys Steel Canada, 
Limitedt 


Drummond, McCall & Co., 
Limited® 

Vanadium-Alloys Steel Canada, 
Limitedt 

Drummond, McCall & Co., 
Limited® 


Vanadium-Alloys Steel Canada, 
Limitedt 





* Alloy Steel Bars and Billets 


January 2, 1961 


t Graphitic Tool Steels 


® Seamless Steel Tubing 











Thread Rolling 
Machines 


LANDMACO Threading Machines 
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Die Heads Taps —Collapsible Centerless Thread Thread Rolling Thread Rolling 
Threading Machines Rotary & Stationary & Solid Adjustable Grinding Machines Tools Machines 


THE WORLD’S LARGEST MANUFACTURER OF THREADING EQUIPMENT 


STEEL 





How would you choose a threading machine? 


Coupling Tapping 
Machines 


January 2, 1961 


Centerless Thread Grinder 


Would you consider the results to be obtained 
first? Or, would you consider how much it’s 
going to cost first ? Perhaps your first thought 
would be to check on the reliability of the 
manufacturer. Could be you are strictly a 
name-brand buyer, 


Maybe you choose a threading machine be- 
cause it has been recommended by a satisfied 
user such as the Landis Machine Company 
customer who realized a 90% saving in time 
threading power screws on a LANDMACO 
Threading Machine, 


How you would choose a threading machine 
of course only you can answer. But doesn’t 
it make good sense to buy from a world 
leader such as the LANDIS Machine COM- 
PANY? All kinds and sizes of threading 
machines, thread rolling machines, pipe and 
nipple threading machines, thread grinders, 
pipe threading and cutting machines, and 
automatic coupling tapping machines to meet 
every threading requirement are available 
from Landis, 


To put the accumulated knowledge of our over 
55 years in the threading field to work for 
you is as close as your phone. 


Lanois Machine company 


WAYMNESBORO - PENMASVLVANIA 
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COST OF RELIABILITY 


...with 20,000-pound heats of Republic Vacuum-Melted Metal 


Processed into billets, sheets, bar, strip, or wire, 
vacuum arc melted metals are being delivered in 
quantity, on time, at reasonable cost. 

To minimize the cost, Republic produces vacuum- 
melted metals in larger melts—4,000 to 20,000 
pounds. Integrated facilities process 18- to 32-inch 
diameter ingots into a wider range of product sizes 
and conditions than ever before possible. 

Republic’s consumable electrode vacuum-melting 
process improves mechanical properties—tensile 


strength, ductility, fatigue life, and performance at 
high and low temperatures. Precise control reduces 
nonmetallic inclusions and harmful gases. 

Our metallurgists will help you select and apply 
the vacuum-melted metal best suited to your require- 
ments: constructional alloy steel, high strength alloy 
steel, bearing steel, stainless steel, super alloy steel, 
titanium, or special carbon steel. For information, 
contact your nearest Republic sales office or mail 
the coupon. 


CONSTRUCTION ALLOY STEELS e HIGH STRENGTH STEELS e BEARING STEELS e STAINLESS STEELS 
SUPER ALLOY STEELS e TITANIUM e SPECIAL CARBON STEELS 


Type PH 15-7 MO for missiles and aircraft offers high 
ultimate tensile strength with excellent mechanical proper- 
ties to 1000°F. Type 17-4 PH for shafts, gears, pins and 

REPUBLIC other components = only a mar han amen 
at 900°F to develop its full strength (ultimate tensile 

PH STAINLESS STEELS... strength to 200,000 psi). Type 17-7 PH for pressure tanks, 
bellows, springs, and other applications provides better 
corrosion resistance than the hardenable grades of chrom- 
ium stainless. Send for PH Stainless Steel Booklet. 


y Strong, Modern, Dependable 


REPUBLIC STEEL 


Cleveland 1, Ohio 
World’s Widest Range of Standard Steels and Steel Products 


uf 


e 


REPUBLIC STEEL CORPORATION 
DEPT. ST-1590 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send more information on: 
0 Republic Vacuum-Melted Metals 
0 PH Stainless Steel 

0 Have a metallurgist call 


Name. 








Company. 





Address. 





City Zone State 











HIGH SPEED FLYWHEEL 
TYPE tees TYPE 


NOW! THE COUPLING WITH THE 4-WAY FLEX 
IN TWO NEW TYPES — HIGH SPEED AND FLYWHEEL 


DODGE 
Industry asked for this—and here 


Para flex it is! Dodge Para-flex, the unique 
coupling that swallows up misalign- 
ment, is now available for high speed 

applications, and for high torque at either high or low speed. 


The new Dodge High Speed Para-flex is specially designed for operation 

STANDARD with motors and internal combustion engines that turn up to 5230 rpm. 
-— The new Flywheel Para-flex, with the same capabilities, has a flexing 
element that bolts directly to the flywheel of internal combustion engines. 


THE 4-WAY FLEX OF PARA-FLEX Like the Standard Type (with capacities up to 2000 hp at 1080 rpm) these 
new Para-flex Couplings feature a modern, tire-like flexing element that 
handles angular and parallel misalignment, end-float (or any combination) 
and absorbs torsional vibration. The amazing performance of Para-flex 
Couplings is a matter of record in thousands of installations. 


Ask your Dodge Distributor—or write us for new technical bulletin. 





TAKES : DODGE MANUFACTURING CORPORATION 
sini seer 4400 Union Street, Mishawaka, Indiana 





- 


a TORSIONAL VIBRATION 

CALL THE TRANSMISSIONEER—your local Dodge Distribu- 
tor. Factory trained by Dodge, he can give you valuable help 
on new, cost-saving methods. Look under ““Dodge Transmis- 
sioneer” in the white pages of your telephone directory, or 
in the yellow pages under ‘Power Transmission Equipment.” 
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When you think of 
FLEXIBILITY 


Lucas provides 
Lever control. 


Pendant control 


> 


Tape control | 


and a variety of combinations of the three for 
flexibility of control suited to the type of 


work required. 


Forexample . . . The Multiple Control Pendant 
selects speeds, feeds, unit travels, rapid traverse 
of head, table, saddle and spindle, plus the 
rotation of the spindle forward and reverse, 
jog and stop. Speeds and feeds can be pre- 
selected while the machine is in operation. 


Practical applications of these controls are 
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spelled out in a new catalog. Write Lucas 
Machine Division, The New Britain Machine 
Company, 12302 Kirby Avenue, Cleveland, 
Ohio. When you think of flexibility . . . 





think of... 
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PRECISION 
































When you think of 
VERSATILITY 


Lucas feeds the saddle 
Lucas feeds the spindle —>» 
Feeds both in combination 
when necessary. 
Combine these motions with 
Vertical spindle head travel 
and horizontal table travel 
and a rotary table e \ 
if you need it. 


The result...no machine tool can offer a 
greater combination of usable motions for bor- 
ing, drilling, milling and related work. 

Over twenty models and a dozen major 
attachments. Write Lucas Machine Division, 
The New Britain Machine Company, 12302 
Kirby Avenue, Cleveland, Ohio. When you 
think of versatility .. . 


think of... 


PRECISION 





An R-W “TWIN-TRAK" Overhead 
Automatic Dispatch System consists 
of one or more Power Track and as 
many Storage or Load Tracks as de- 
sired plus Switches, Carriers, Acces- 
sories and Power Equipment. ‘‘TWIN- 
TRAK" Systems are economical to 
install and maintain .. . easy to ex- 


pand, alter or relocate as necessary. 
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See the cost-saving advantages of an 
“TWIN-TRAK” “sparen svsren 


demonstrated in your office! 





The handling ot materials offers American industry its greatest cost-cutting 
frontier and reduced costs will be accomplished only with a “true” 
integrated materials handling system that coordinates all production 
functions on a plant wide basis. A new movie has just been produced 
that graphically demonstrates how R-W “TWIN-TRAK” Automatic Dispatch 
Systems meet this need. “TWIN-TRAK” is a completely automatic convey- 
ing system that selectively conveys parts, components and products 
throughout all production processes. Parts and components may be 
inventoried in overhead storage banks and then automatically selected 
and transported where they are needed—when they are needed. Write 


today to arrange for a showing of this film in your office. 


ichards-Wilcox 


MANUFACTURING COMPANY 


MATERIALS HANDLING DIVISION 


468 W. THIRD ST. © AURORA, ILL. © Branches in all Principal Cities 





AAF clean-air engineering makes 
... despite 





ATMOSPHERIC DUST 


Atmospheric dust is taken out of the intake air by 
AAF's Roll-O-Matic air filter located in the air con- 
ditioning apparatus room. Recirculated ventilation 
gir also is continuously cleaned by the Roll-O-Matic. 


PROCESS DUST 


Process dust from 150 dust sources is collected 
by AAF’s AMERjet reverse jet fabric collector. 
It settles the dust in its hoppers, returns 
clean air back through the central system. 


Z Interior of plant showing multi- 
tude of dust-producing operations. 





air conditionin 





LO dust-producing 


g practical here... 


operations going full blast! 


PRATT, READ & COMPANY MANUFACTURING 
PLANT, Central, South Carolina; General Con: 
tractor; Daniel Construction Company, Green- 
ville, S. C.; Mechanical Contractor: Davis 
PC iailelilis:| Me lilicelaicls Se Ov a 


AAF system permits air recirculation, 
slashes heating-cooling, maintenance costs 


Pratt, Read & Company, manufacturers of piano 
keys and actions, wanted its new Central, South 
Carolina plant to be air conditioned. Reasons: 
better working environment for its people and 
improved quality of its products. Problem: the 
fact that 150 dust-producing operations would 
be going at full throttle during the working day. 

AAF’s air engineering knowhow, plus its com- 
plete line of air-cleaning products (for both at- 
mospheric and process dust) made air condi- 


tioning practical by providing for money-saving 
recirculation of air. The savings: plenty—lower 
heating costs in winter, vastly lower cooling costs 
in summer, and a big savings in plant cleaning 
costs. 

For a look at what we mean by a really com- 
plete line of equipment, call your local AAF 
representative or write direct for Bulletin 518. 
Address: Mr. Robert Moore, American Air Filter 
Company, Inc., 443 Central Ave., Louisville, Ky. 


, A Fitter 


BETTER AIR 


IS OUR BUSINESS 








# 
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Did you know 
there is a 
guaranteed way to 
clean stack gases ? 


Cleaning your gases is not a simple task. A careful 
analysis must be made of flue gas temperature, dust 
composition, and such things as dust loadings and gas 
volume. It takes a real crew of experts to make sense 
out of the data, then design, manufacture, and install 
equipment with guaranteed gas-cleaning efficiency. 

Koppers has over 50 years of industrial gas-cleaning 
experience. They’re experts. Koppers designed and in- 
stalled the first successful electrostatic precipitators for 
hot metal open hearth furnaces. 

Two Koppers divisions work cooperatively to provide 
effective gas-cleaning installations. The Engineering and 
Construction Division can design and install a gas- 
cleaning system which will eliminate fumes, acid mist, 
ashes, or dust, as well as recover valuable materials at 
low cost per cubic foot of gas processed. Precipitators 
made by the Metal Products Division can be used with 
any steelmaking or ironmaking ‘furnace, and they 
operate at close to 100% efficiency, with very little 
maintenance required. 

Two outstanding examples of Koppers installations 
are the open hearth furnaces at Fairless Works of United 
States Steel Corporation, and the blast furnaces at 
Great Lakes Steel Division of National Steel Corpora- 
tion. A completely different system was designed and 
installed by Koppers for the McLouth Steel Corpora- 
tion. Here, they used pressure-type disintegrators to 
clean gases from electric furnaces and new oxygen con- 
verters. It proved efficient for both steelmaking proc- 
esses. And Koppers is now installing seven additiona 
electrostatic precipitators and ten additional waste heat 
boilers to control the gas discharge from open hearth 
furnaces at the Pittsburgh Works of Jones & Laughlin 
Steel Corporation. 

Koppers will be glad to analyze your operation, too. 
Write to Koppers Company, Inc., Engineering and 
Construction Division, Pittsburgh 19, Pennsylvania. 
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How to achieve 
higher cost-reduction objectives 
with new bench-type 
hydraulic Multipress. 


By: J. S. Tipton 


Multipress Product Manager 
Denison Engineering Division 
American Brake Shoe Company 


Utilizing the inherent smoothness, 
speed and accuracy of controlled 
hydraulic power, this new Denison 
“R-S-T” Series Multipress opens up 
important new opportunities for 
cutting production costs on virtually 
every type of pressing operation. 
Punching, riveting, assembling, stak- 
ing, forming, marking and trimming 
are only a few of the numerous 
production jobs Multipress can per- 
form faster, more accurately and at 
lower cost. 


The advanced design features 
described below make this new 
Multipress a versatile cost-reduction 
tool on both small lots and high 
production runs. 


Because it is so compact and re- 
quires so little space, Multipress is 
ideal for a continuous line operation 
where a series of presses is run side- 
by-side. For automatic operations, 
Multipress can be mounted around 
dial tables, feed mechanisms and in- 
dexing fixtures to keep tooling costs 
to a minimum. And controls can be 
actuated automatically from external 
sources, making it easy to interlock 
Multipress with other automated 
production operations. 


CLEAN, COMPACT DESIGN 


The cutaway illustration on the 
opposite page shows the basic com- 
ponents of the new Multipress. These 


include the frame, oil reservoir, hy- 
draulic pump and its electric motor, 
and the ram-and-cylinder assembly. 
Note the rugged, extremely simple 
and compact design. 


Briefly, here’s how the Multipress 
operates: The electric motor drives 
a balanced-vane, cartridge-type hy- 
draulic pump, which draws oil from 
the reservoir and delivers it under 
pressure to the ram-action control 
valve. The valve is actuated when 
the operator depresses the dual con- 
trol levers. Oil under pressure flows 
into the top of the cylinder, forcing 
the piston and ram down on the work. 
Ram action is non-rotating, shockless 
and quiet. When the control levers 
are raised, oil flows through the lower 
cylinder port, forcing the piston and 
ram upward. High-fidelity control of 
ram speeds, pressures, strokes and 
ram action is accomplished manu- 
ally, automatically or electrically by 
using any one of 18 different oper- 
ating and basic control valves. The 
Multipress unit is complete with 
self-contained piping, control and 
power circuitry. 


ADVANCED FEATURES 


An important consideration in the 
selection of a Multipress is its rapid 
ram approach feature. The true pro- 
ductive time of a press is only during 
the actual pressing stroke. Multipress 
reduces non-productive time 85% by 
increasing the speed of ram approach 
and ram return. This time-saving 
allows more cycles-per-minute, more 
pieces-per-hour—and can result in sig- 
nificantly lower unit production costs. 


Another cost-reduction benefit is 
afforded by faster, simpler tooling 
and set-up. Greater daylight, larger 
bed area and throat dimensions pro- 
vide easy access to tooling. The task 





COMPLETELY NEW IN DESIGN. “R-S-T” 
Series Multipresses are available in three 
size and capacity ranges: “R’’— 1 to 6-tons, 
“S”—3 to 8-tons, “T’—4 to 12-tons. Unit 
above is shown mounted on optional bench 
accessory. 
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RAM 
AND 
CYLINDER 


UPWARD STROKE 
LIMIT CONTROL 


NON-ROTATING 


ADJUSTABLE RAM 
PRESSURE CONTROL 


DOWNWARD STROKE 
LIMIT CONTROL 


RAM MOVEMENT 

CONTROL 

Dual Safety Hand Levers 

Single Hand Lever 

Dual Electric Push Buttons 

Single Electric Push Button 

Single Foot Pedal 

Single Electric Foot Switch 


HANDWHEEL-TYPE RAM STROKE 
ADJUSTMENT AND INCHING CONTROL 





RAM GUIDE ; 
Tiss, ae 


ELECTRIC 
MOTOR 


Poe SWING-OUT 
MOUNTED MOTOR 


AND PUMP PACKAGE 


RAM ACTION 
CONTROL 


HYDRAULIC 
PUMP 


RESERVOIR 
ait 


pm SIDE-MOUNTED OIL 
r LEVEL SIGHT GAUGE 


iS 


COOLER 








“R-S-T” SERIES MULTIPRESS CONSTRUCTION AND OPERATING DETAILS 








of mounting and setting the press 
tooling is simplified considerably. 
The handwheel-type ram stroke 
adjustment and inching control 
quickly set the upper limit of the ram 
stroke, and allow the operator to 
“inch” the ram to the work under con- 
trolled pressure with high accuracy. 


SAVES OPERATOR TIME 
AND WORK 


A control knob, conveniently located 
on the side panel of the press, permits 
quick adjustment of ram pressure. 
This arrangement is a great saver of 
spoiled work and lost time during 
set-up operations. The operator 
simply checks the pressure gauge to 
determine working pressure neces- 
sary to accomplish the job. By ad- 
justing the control to that pressure, 
the ram will travel no further after 
the work is accomplished. This pre- 
vents harmful pressures from being 
exerted on individual pieces of work 
even though they may vary in size. 


A pushbutton valve for the pres- 
sure gauge provides instantaneous 
check of ram pressure, and keeps 
the gauge out of the circuit during 
pressing operations for maximum 
gauge protection and long life. 
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BUILT TO J.1.C. STANDARDS 


The “R-S-T” Series Multipress is 
designed to J.I.C. specifications. The 
swing-out, J.I.C.-mounted motor and 
pump package make it easy to inspect 
and service the press. Because the 
motor and pump are mounted on a 
single, vertical bracket hinged to the 
press frame, quick accessibility to all 
controls is possible by simply swing- 
ing the complete motor and pump 
unit out of the frame housing. 


The Multipress frame itself is 
rigid, multi-piece welded steel con- 
struction. It is designed and fabri- 
cated for .001” deflection per ton. 


Both the base and the press bed are 
recessed to provide more knee room 
for the operator. All operating and 
adjustment controls are located “up 
front” for greater operator efficiency. 


In the Denison Multipress design, 
precision control of ram speeds, ram 
pressures, ram strokes, ram actions— 


means tremendous press versatility 
and insures complete uniformity of 
finished work regardless of variations 
in work sizes, materials, work posi- 
tioning or other variables. 


A complete line of tailored acces- 
sories is available for use with 
“R-S-T” Series Multipress, includ- 
ing benches, bolsters, index tables, 
feed mechanisms, touch control and 
knockout rams. 


/RITE FOR FREE CATALOG 
Operating data and specifications on 
the new “‘R-S-T” Series Multipress, 
plus information on the complete 
line of other one to 100-ton capacity 
Multipress units, are 
available from your 
nearby Denison hy- 
draulic press special- 
ist. Call him, or write 
to us for Bulletin 
324 and the new 26- 
page Catalog 120. 


DENISON ENGINEERING DIVISION 
American Brake Shoe Company 
1180 Dublin Road *« Columbus 16, Ohio 








For Greater Economy In Metalworking 


CLEVELAND 


Cost- Cutting PRESSES 


Are production break- 
downs, slow outmoded 
presses and mounting 
maintenance costs destroy- 
ing your profits? A check 
of your press performance 
records may show you're | 
already paying for new 
presses . . . without their 
benefits. 

For lower operating 
costs, quicker starting, in- 
creased production, inves- 
tigate the new minimum- 
maintenance Cleveland 
Presses. Our engineers are 
ready to help you plan a 
program of replacing old 
inefficient presses with 
modern cost-cutting Cleve- 
land Presses of the exact 
type, size and capacity to 
meet your need. 


You get better stamp- Cleveland's cost-cutting Single Eccentric 


ings for less with a Cleve- Press, 350-ton capacity, operates at 60 strokes 
Cleveland high-speed Double Eccentric Press, ]and Press. per minute, has air- -counterbalanced slide 
200-ton capacity, operates at 50 to 150 strokes and auxiliary air brake on flywheel. 
per minute for high-speed punching, shearing, 


perforating, “le forming. FABRICATING TOOLS 
For Plate and Structural Stee/ 


Ruggedly built for profitable production and simplicity of oper- 
ation, Cleveland Fabricating Tools are designed for trouble-free 
operation and years of service—a fact proven by leading ship- 
yards, bridge builders, railroads, structural shops and boiler 
makers since 1880. 

For punching, coping, notching, shearing, bending and planing 
I-beams, steel plate, bars, angles and other structural shapes, you 
can do it better, more economically with Cleveland Fabricating 
Tools. Write for Catalog #9 to help you determine the correct 
tool for your needs. 





Cleveland I G Beam Punching Machine equipped with 3 
gaged punching attachments, one high and two low die 
holders, 24” throat, completely enclosed gears and fly- 
wheel, punching capacity: standard 6” to 24” I-beams 
in flange and web. Other capacities and sizes available. 


| 


Power Presses 


THE 

CLEVELAND | | ne ie fs 

PUNCH & SHEAR WO! | ricath ° ° . . 
Suess Ds peers Cleveland No. 2 Bending & Straightening Machine, welded 
eR | Punching Taek & Dies steel frame, completely enclosed gears and flywheel, 
Ai ial ah rn for mee ony motor and equipped with power 
: : adjustment to plunger through separate motor. Capacity: 
E. 40th ond St. Clair Avenue, Cleveland 14, Ohio bend or straighten 24” I-beams vertically or horizontally. 


STEEL 





J & L Steel Service Centers—efficient and dependable. 
Ultramodern equipment at the Department Stores of Steel 
pays you extra dividends. This Trak-Rak, for example, is a 
super filing cabinet with 1350 drawers for storing cold finished 
bars and tubing—the most efficient setup of its kind. Equip- 


ment like this, unparalleled expansion, new buildings, the 








J & L’s new Cleveland warehouse speeds service with ultramodern equipment. 


latest machinery and ready-to-go stocks of carbon steel, 
special steels and stainless—all add up to faster, more effi- 
cient service for today’s J & L customers. 

Take advantage of the streamlined, time-saver service 
J & L offers. Count on the Department Stores of Steel. 


You'll get exactly what you want—when you want it. 


J &L Steel Warehouse Division 


CHICAGO « CINCINNATI ¢ CLEVELAND e DETROIT 
HAMMOND « INDIANAPOLIS ¢« LANCASTER « LOUISVILLE *« MEMPHIS 
NASHVILLE « NEW ORLEANS e NEW YORK e« PITTSBURGH 











GET MORE DONE 


NEW DRILLING CAPACITY, RANGE AND CONVENIENCE 


Long a favorite for production and tool room because of its 

variable speed control and its unusual quality construction, 

the “RPMster” keeps up with space-age requirements. 

1”, 11.” and 2” sizes covers most drilling ranges. New torque-controlled 
power feed prevents overloading machine and tools. Special hollow 
spindle drills new super-hard exotic metals as well as ceramics. 

Ask for sensational production records. 


CLEAN, SQUARE CUTS 
COLD PRODUCTION ‘Buffalo’ Billet Shears turn out 
BENDING WITHOUT DIES more billets per hour pro- 
duce sharp, smear- -free cuts 
‘Buffalo’ Bending Rolls turn out that do not conceal porosity — 
ena i inn sane give you absolute dimensional 
commercially accurate circles, arcs, uniformity. A complete range 
spirals from almost any structural of models to handle up to 10” 
shape—at production speeds. Setup is rounds. 
rapid. Rolls are released by hydraulic This new “400” shear, for 
roll lift. Standard or special rolls mua —— at — 
ria pian. 6 See ‘ as up to 60 strokes per minute 
are quickly changed and adjusted ae sae chpaada that 
desired radius. New, compact speed _ yjal up to 42” rounds or 4” 
reducer saves floor space. Handy con- squares. Available with 
trols. Vertical and hori- automatic feed tables 
> . or sustained production 
zontal models. tained gi 
= ; “: speeds. Rigid alloy steel 
frame, electrical controls, 
air-operated automatic oil- 
ing system—all the quality 
features for long life and 
freedom from troubles. 
You've got to see this one 
in operation. 


Contact your local 

‘Buffalo’ Machine Tool 

Representative for details on 
production-boosting, cost-cutting machines! 


BTASLISHED 105 MACHINE TOOL DIVISION 


: BUFFALO FORGE COMPANY 
re Re Buffalo, New York 
SMe wm.tS Canadian Blower & Forge Co., Ltd., Kitchener, Ont 


‘Buffalo’ Air Handling ‘Buffalo’ Machine Tools to drill, ‘Buffalo’ Centrifugal Pumps Squier Machinery 
Equipment % punch, shear, bend, slit, notch xt to handle most liquids and mi) to process sugar cane, coffee 
fo move, heat, cool, dehumidify and cope for production 6) slurries under a variety and rice. Special processing 
and clean air and other gases. or plant maintenance. of conditions. machinery for chemicals. 
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STEELMAKING AT JESSOP 


There is no substitute for experience in making 
steel for the reactors of nuclear submarines like the 
Nautilus, the Skate and the Polaris-firing George 
Washington. Jessop’s activity in nucleonics dates 
back to the early days of the Manhattan Project. 
Today, Jessop’s still at it—continuing research, 
improving techniques, piling up experience in making al 
sophisticated steels to harness the atom. And Jessop - Jess Steel C. , 
is out front in other steelmaking fields too. “4 JESSOP + tee ompany 
Whether you use heat- or corrosion-resistant stain- 
less steels; abrasion- or shock-resistant steels; non- 
magnetic or precision ground steels; high speed, 5% 2 et 
cast-to-shape, clad or alloy steels, you can be sure of Washington, Pa. ° Los Angeles e Chicago ¢ 
the quality—and service—you’ll get when you do Detroit e Owensboro, Ky. e Wallaceburg, Ont. 


business with Jessop. 

In quality steelmaking experience counts, and 
Jessop has it. Call a Jessop sales office in any of 23 
major cities of North America and discuss your needs 
for specialty and alloy steels. 


Washington, Pennsylvania 


Plants and Service Centers: 
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building block 


You’re looking at a 55-ton weldment on a 
planer. It is typical of the machining—or 
building of a complete machine of any size 
—produced regularly in the Sun Ship ma- 
chinery plant where marine and industrial 
equipment is built. 


In our tank and steel fabricating shop, we 
build pressure vessels, fractionating towers, 
weldments, and heavy steel fabrications. 


7 : 


DRY 


SHIPBUILDING @ 


| 


Our completely integrated shops concen- 
trate facilities and skills for producing spe- 
cial machinery and components that meet 
the most critical standards. 


When you need special machinery of any 
kind, you will want to discuss methods, 
equipment requirements and possible produc- 
tion layouts with Sun Ship’s sales engineers. 


a & 


DOCK COMPANY 


ON THE DELAWARE « SINCE 1916+ CHESTER, PA. 





How a Shrink-Fit E-x-p-a-n-d-s Profits 


rs 
8 
Sar £ 


Copeland S 
00 


Press-Fit Method 

In the assembly of motor-compressors for their 
air conditioning and refrigeration products, Cope- 
land Refrigeration Corporation formerlyemployed 
air presses for force-fitting their 1/5 HP through 
1% HP motor housings and stators. This method 
was costing Copeland $100,000.00 annually in 
labor, material and quality control expense to 
maintain the high quality of its product. 


TOCCO Shrink-Fit Method 

To reduce these costs, Copeland installed a 30 kw, 
10,000 cycle TOCCO Induction Heating Unit. 
Motor housings are heated to 400°F. resulting in 
up to .013” expansion. After cooling, the motor 
housing shrinks to form a predictable and perfect 
fit with the stator. Stator scoring and distortion 
are eliminated and $100,000.00 annual saving 
realized. 

Whether your production problem is shrink- 
fitting or higher temperature applications such as 
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brazing, heat-treating, forging or melting, look to 
TOCCO for an economical solution to any metal- 
heating problem. 


Mail Coupon Today — 
The Ohio Crankshaft Co. + Dept.S-1, Cleveland 5, Ohio 
Please send copy of ‘Typical Results of TOCCO Induction Heating— 
Principles, Applications, Equipment.” 





Position__ 
Company 
Address 
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New Cars and Trucks Use More Malleable 
For Better Performance...Lower Cost 


As the automotive industry steps up its drive to pack 
greater performance into lighter weight vehicles and 
still hold costs in line, the demand for Malleabie iron 
castings continues to increase. Noted for their strength, 
toughness, machinability and economy, Malleables are 
used as key components in every make and type of 
vehicle. 

Matching each new advance in automotive technology, 
Malleable is now available in a broad range of properties, 
including tensile strengths from 50,000 to 120,000 psi! 


Find out now how much Malleable castings can improve 
your products. Contact any company that displays 
this symbol 


sotiiiinnl 
Testifying to Malleable’s outstanding ability, pearlitic 
Matleable iron crankshafts are now used in both cars 
and trucks, like this new heavy-duty highway hauler. 
Pearlitic Malleable was chosen for its high strength, 
wear resistance, damping capacity and machinability 

Malleable is the most machinable of all ferrous 
metals of simifar properties. 


™,. 
_ 


MALLEABLE 
1RON 
CASTINGS 








For Free Literature on advantages 
of Malleable iron castings, with 
examples from the automotive 
industry, ask any member com- 
pany for Data Unit No. 113, 
or write to Malleable Castings 
Council, Union Commerce Build- 
ing, Cleveland 14, Ohio. 


MEMBER 


AN ee Oe le 8 





From the smallest cars to the largest trucks, all American vehicles 
rely on Malleable for a range of uses. In this tandem axle, for 
example, a total of 36 parts is Malleable. 


Malleable differential carriers form the backbone of the rear axles 
on many new compact cars, as shown at the right above. Tubular 
steel extensions are pressed into the Malleable housing where they 
are “‘puddle’’ welded. Decisive factors in Malleable’s selection 
were strength, economy, ease of machining and ability to be pro- 
duced in a design that required a minimum of tooling expense. 


The increasing conversion from 
other materials to Malleable cast- 
ings for all kinds of parts from 
crankshafts to door hinges is add- 
ing momentum to the automotive 
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industry’s steadily increasing use 
of Malleable. 


Among the many Malleable iron 
castings in this composite car are 
torsion bar arms and_ brackets, 
rocker arms, fan pulleys, sprockets, 
emergency brake drums, pedals 
and spiders, steering gear housings, 
universal joint yokes, bearing caps, 
transmission gears, shifter forks, 
turbine hubs and a variety of 
brackets, housings and cases. 





For 
Quality 
and 
Economy 
Use 


MALLEABLE 


For Service Contact... 


CONNECTICUT 
Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 


DELAWARE 
Eastern Malleable tron Co., Wilmington 99 


ILLINOIS 

Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline tron Works, Moline 

Moline Malleable Iron Co., St. Charles 

National Mall. and Steel Castings Co., Cicero 50 
Peoria Malleable Castings Co., Peoria 1 

Wagner Castings Company, Decatur 


INDIANA 
Albion Malleable iron Company, 
Muncie Division, Muncie 
Link-Belt Company, Indianapolis 6 
National Mall. & Steel Castings Co., Indianapolis 22 


IOWA 
lowa Malleable Iron Co., Fairfield 


MASSACHUSETTS 
Belcher Malleable Iron Co., Easton 


MICHIGAN 

Albion Malleable Iron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable Iron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable Iron Co., St. Paul 6 


MISSISSIPPI 
Mississippi Malleable Iron Co., Meridian 


NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 


NEW YORK 
Acme Steel & Mall. Iron Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malleable tron Co., Solvay 
Oriskany Malleable Iron Co., Inc., Oriskany 
Westmoreland Mall. Iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mail. Iron Co., Ironton Div., Ironton 

Dayton Mall. Iron Co., Ohio Mail. Div., Columbus 16 
National Mail. and Steel Castings Co., Cleveland 6 


PENNSYLVANIA 

Buck Iron Company, Inc., Philadelphia 22 
Erie Malleable Iron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable Iron Co., Meadville 
Pennsylvania Malleable tron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. Iron Co., Point Pleasant 


WISCONSIN 

Belie City Malleable tron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company, Inc., West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleable & Grey Iron Works, Milwaukee 46 


These companies are members 
of the Malleable Castings Council 






















‘ROLLING MILLS FOR FERROUS 
~ and NON-FERROUS METALS 


CAST and FORGED MILL ROLLS 


AUXILIARY MILL and PROCESSING 
EQUIPMENT 


HEAVY DUTY MACHINE TOOLS 
HYDRAULIC FORGING PRESSES 


DESIGNERS AND BUILDERS IRON and STEEL CASTINGS 
OF COMPLETE STZEL PLANTS GEARS + FORGINGS 












Vee 
Rolling slabs and plates on 
Four-High Reversing and 

Vertical Edging Mills 
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Continuous and Semi-Continuous 
Hot Strip Mills 





Rolling wide flange beams on 
MESTA Universal Structural Mills 








MESTA 
MACHINE 
COMPANY 


PITTSBURGH, 

















PENNSYLVANIA 


Two-High Revérsing 
Slabbing- Blooming Mills 

















YOUR LODGE-ical CHOICE for PRODUCTION 


LODGE & SHIPLEY LATHES 


Lodge & Shipley CVA POWERTURN and HI-TURN Lathes offer the Canadian 
user exceptional advantages in performance and price, combining these im- 
portant factors: modern American design, British-built at British prices and 
serviced locally throughout the Dominion. 

Even more basically, these lathes give accuracy and rugged strength com- 
bined with greater precision and operating convenience. 





Select either re foolproof Speed Dial Headstock with but 

two dials for fast setting of speed change levers or POWER- 

SHIFT PRESELECTOR Lathes with single dial preselection of cut- POWERTURN 
ting speeds and fast, automatic remote shifting. 


POWERTURN Lathes are produced in 1610 (13” HD), 2013 
(16” HD) and 2013-17 (20” STD) sizes in engine, toolmaker, 
gap, 45° and 90° tracer controlled types. 


POWERTURN Lathes are also available in 2516 (20” HD), 
2516-27 (20”/30” Raised), 3220 (25” HD) and 3220-32 
(25”/35” Raised) sizes. 


Lodge & Shipley offers a choice of tracer controlled lathes 

. . with 45° or 90° tracing slide on all POWERTURN models. 
Lodge & Shipley POWERTURN Hollow Spindle Lathes are 
widely used for machining long workpieces which are chucked 
through the hollow spindle. Available with 8-7/8” or 
11-1/2” holes in spindle in 2516 (25” STD) and 2516-27 
(20”/30” Raised) Lathes. 





LODGE & SHIPLEY SUPERTURN 
2516 (28”) and 2516-21 (32/2") LATHE 


€ This lathe is extra big, extra powerful .. . 


designed for future turning needs with 
speeds from 8 to 1528 rpm, capacity to 60 
hp. Powershift Preselect and 4-Way Power 
Rapid Traverse give ease and speed of han- 
dling equal to much smaller lathes. 





LODGE & SHIPLEY 1307 HI-TURN (10”) LATHE 


The Lodge & Shipley 1307 HI-TURN (10”) Lathe is completely new in size, 
design, utility and even in its low price. It provides high speed turning, 
boring and facing capacity where the use of a leadscrew is of no con- 
sequence. 


The HI-TURN Lathe is extremely rugged and 
has nine geared speeds with a high spindle 
speed of 3000 rpm and 5 hp, giving the 
ability to handle newer, tougher metals at 
production rates. Also available with 45 
hydraulic tracer slide and completely auto- 
matic cycling. 





LODGE & SHIPLEY No. 12 VERTICAL FLOTURN 


FLOTURN, originated by Lodge & Shipley, is a completely new precision 
metal forming production process without dies. Simple blanks are 
axially rolled into complex forms, saving time, material and tooling 
cost while adding to part strength and hardness. No. 12 Vertical 
FLOTURN allows completely automatic production; may be used with 
other metal forming processes for maximum speed and economy. 
Also available: No. 12 Horizontal, No. 24, No. 40 and No. 60 Hori- 
zontal models and custom-built larger machines for parts to 80” in 
diameter. Sub-contract service also available. 





COMPLETE LITERATURE AVAILABLE 


* 
write for detailed literature on any of the Lodge & Shipley Todge & Shipley 


Lathes or for Condensed Catalog. Address: Nearest office, J. H. 
Ryder Machinery Co., Ltd., or The Lodge & Shipley Company, 
3070 Colerain Avenue, Cincinnati 25, Ohio, U. S. A. 
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Lodge & Shipley swears and Brakes 


for low-cost, dependable service 


Lodge & Shipley equipment represents almost 100 LODGE & SHIPLEY 
years of experience in the design and manufac- 24” SPEED SHEAR 
ture of heavy metal working machinery . . . offers 
you the most advanced features for fast, accurate a —— for — —- 
* . ° P of straight side parts without the expense 
and versatile operation. Lodge & Shipley equip- of dies and punch press equipment. Pro- 
ment is carefully engineered, ruggedly construct- duction-proved for straight and angle 
: shearing, slitting, notching, blanking and 
ed and honestly rated to give trouble-free, low- similar operations at speeds of 120 


cost production. strokes per minute. 
Capacity: 10 gauge x 24” mild steel. 





Eliminates unnecessary gear wear, gives never- 
failing overload protection, cushions shock. 


Other important standard features include: 


* Blade Clearance Indicator 

* Front-Operated Back Gauge 

* Positive Hydraulic Holddowns 

* Quad-life Worm Gear Drive 

* Super-Rigid Rolled Steel Plate Construction 


Lodge & Shipley Power Squaring Shears are avail- 
able in capacities from 10 gauge x 4 feet to 5/8” 
x 8 feet mild steel. Illustrated is 0410, 1/4” x 10 
feet capacity. 


os Ay F HOLDDOWN an optional exclusive feature on 
hoe Lodge & Shipley Shears 


Choose either standard Hydro-Hold or optional Sof-Loc 
IMPACT ELIMINATED. . Holddown . . . world’s finest, most advanced holddown 
conventional hydraulic system . . . for unequalled holding power without impact, 
holddown damaged left 
corner of honeycomb damage or clatter. Hydro-pneumatic action features fully 
heet. . i » 
came gs ln adjustable holddown power and speed with “thinking 


but no impact . . . valve’ for safety. 
does no damage! 


Requires no adjustment, installed in heavy, balanced fly- 
wheel . . . gives trouble-free service with minimum 
maintenance. 


Other important features include: 


¢ Exclusive Wedge-Type Ram Pressure Release (op- 
tional) 

* Motor-Operated Micrometer Ram Adjustment 

¢ Exceptional Ram and Frame Rigidity 


Lodge & Shipley Power Press Brakes available in capacities 
from 120 tons x 6 feet to 250 tons x 16 feet. _ Illus- 
trated is 150 A 10; 12 feet x 1/4” max. mild steel 
capacity. 


Write for new Shear and Brake Catalogs to TH od e & Ai le COMPANY 
J. H. Ryder Machinery Co., Ltd. (Offices through- . L g S: — 


out Canada) or.... 3070 Colerain Avenue Cincinnati 25, Ohio, U. S. A. 
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SPECTACULAR UNIFORMITY, EVEN ON HIGH-PRECISION SPECS —THAT’S THE HALLMARK OF A G.S. RUN 


Being precise, almost to perfection, on a single 
piece or even two or three isn’t much of a challenge 
to any competent shop. Being precise in terms of 
holding to really close tolerances on hundreds of 
thousands of pieces on a production run is some- 
thing else again. Yet that’s the kind of perform- 
ance on which G.S. has built an unsurpassed 
reputation. 

We set G.S. standards high to begin with: and 
we back them up with one of the finest plants of 
its kind in the country—with the most efficient 
machinery to be had—with first-class engineering 


in both design and production—with quality con- 


trol systems and equipment which aim at perfec- 
tion. Because every man in our plant knows that 
our standards brook no compromise, we've more 
than once had to reject only five or six finished 
Gears out of a production run of thousands. 

If you value precision results on a production 
basis, in Worm Gearing, Bevels, Helicals, Ratchets} 
Zerols, Spirals, Clusters, Internals, Splines, Pinions 
or any other Gearing of special or standard design 
in sizes from 8 to 120 dp, from %” to 8” diameter, 
G.S. belongs on your supplier team. Our engineers 
are at your service to discuss development of new 


projects, or better means to accomplish old ones. 


Ca// or write us today! 


with production-quantity Small Gearing...your source 
should be... 


FRACTIONAL & 
» LG 


Gin 


Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


YOU'LL FIND G. Ss. GEARING 
IN TOP QUALITY PRODUCTS LIKE THESE... 


Adding Machines « Aircraft Carburetors & Fuel Metering Systems « Air- 
craft Instruments and Radios « Automatic Musical Instruments » Automation 
Systems + Business Machines * Check Signing & Protecting Machines « 
Clippers for Barbers, Animal Shearing & Hedge Trimming + Cloth Cutting 
Machines * Coin Changers & Counters * Communication Equipment + 
Control Mechanisms « Electric Fans « Electric Motors « Floor Polishers, 
Sanders, Scrubbers, Sweepers * Food & Drink Mixers, Blenders » Home 
Appliances * Lawn Sprinklers * Machine Tools * Meat Tenderizers, 
Grinders, Slicers + Military Equipment * Motion Picture Cameras & 
Projectors « Optical Instruments « Outboard Motors * Pneumatic Produc- 
tion Tools * Radio & Radar Tuning Assemblies * Radio Anti-backlash 
Gears + Range Finders * Record Changers * Sewing Machines « Steel 
Strap Stretchers + Step Switches + Tapping, Drilling & Threading Equip- 
ment « Telephone Dials + Television Sets * Thermostatic Controls « 
Typewriters » Vending Machines * Washing Machines. 








SEND FOR G.S. i/lustrated folder! See where and how we mass- 
manufacture Small Gearing to uniformly fine tolerances. Folder 
contains 23 pictures of Small Gears, plant view, Diametral and Cir- 
cular Pitch Tables. Ask for your copy on company stationery, please! 





SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
WORM GEARING * RACKS * THREAD GRINDING 





WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 








4G) Yeats of Lpuevializing tt Small Gearing! 
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ed 1874— DESIGNERS and BUILDERS of MODERN FORGING 
+ MAXIPRESSES « REDUCEROLLS - COLD HEADERS : 
. T FORMERS + TAPPERS + NAILMAKERS NATIONAL MACHINERY 60 
RY OF ADVANCED METALWORKING e 
PRODUCTION METHODS 
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TIFFIN, OHIO, U.S.A. 








stainless steel 


No other metal has the strength, beauty and 
versatile qualities that serve you so well today 


and promise so much for tomorrew. 


There is nothing like 
stainless steel for HOMES 
AND HOME PRODUCTS 


McLouth Steel Corporation, 
> Detroit 17, Michigan 
Stainless 
ey Leapster inctniscong el “ Manufacturers of high quality 


on the products you buy 
Stainless and Carbon Steels 


VICLOUTH STAINLESS STEEL 





CHEMICAL USERS’ GUIDE 


To General Chemical Products for the Metal Industries 





Product 





Sulfuric Acid 
H2S04 -+- Water 

Hydrochloric Acid 

HCl + Water 

(Muriatic Acid) 





Nitric Acid 
HNO; + Water 


Hydrofluoric Acid 
HF +- Water 


Sodium Fluoride 
NaF 


Sodium Bifluoride 
NaHF, 


Sodium Silicofluoride 
Na2SiF, 
(Sodium Fluosilicate) 


Trisodium Phosphate 
Na3P0,4"12H,0 
(TSP) 

Sodium Metasilicate, Crystal 
Na,S$i03;°5H,0 


Sodium Metasilicate, Anhyd. 


Na,SiO; 


Oxalic Acid 
C2H20.°2H,0 


Potassium Fluoborate 
KBF, 


Sodium Fluoborate 
NaBF, 


Ammonium Fluoborate 
NH,BF, 


~ Fluoborie Acid 


HBF, + Water 


Lead Fluoborate 
Pb(BF,)2 + Water 


Nickel Fluoborate 
NiBF,)2 + Water 


Tin Fluoborate 
Sn(BF,)2 + Water 


Zine Fluoborate 
Zn(BF4)2 + Water 


Copper Fluoborate 
Cu(BF,).2 + Water 


Available 
Forms 


Liquid 


Liquid 


Liquid 


Liquid 


White Powder 


White Powder 


White Powder 


Crystal 


White Granules 


Powder 


White Granules 
Powder 


Colorless Crystals 


White Powder 


White Powder 


White Powder 


Liquid 


Liquid 


Liquid 


Liquid 


Liquid 


Liquid 


Commercial 
Strengths 


66° Be (93.2% H2SO0z) 


18°, 20°, 22° Be 


27.4% to 34.1% HCl) 


42° Be (67.2% HNOs) 


70% HF 


98% NaF 


98% NaHFa 


98% NaaSiFe 


18.4% P2Os 


29.2% Na2,O 


50.5% Na20 


98.5% KBFa 


95.0% NoBF, 


97.0% NH4BF, 


48.0% HBF 


50.0% Pb (BFa) 2 


44.0% Ni(BFa)2 


47.0% Sn (BFa)2 


40.0% Zn (BF) 2 


45.0% Cu(BFa)2 


99.5% CaH2O4e 2H20 


Shipping 
Containers 


Carboys 
Drums 
Tank Trucks 
Tank Cars 


Carboys 
Tank Trucks 
Tank Cars 


Carboys 
Drums 
Tank Cars 
Tank Trucks 


Drums 
Tank Cars 


Bags 
Fibre Drums 


Fibre Drums 


Bags 
Fibre Drums 


Bags 
Fibre Drums 


Bags 
Fibre Drums 


Bags 
Fibre Drums 


“iene 
Fibre Drums 
Fibre Drums 
Fibre Drums 

ii 
Corboys 
Carboys 
Carboys 


Carboys 


Carboys 


| 
| 
| 
| 
| 
| 
| 


Applications 


Pickling and descaling; 
electroplating; bright 
dipping; electrolytic 
polishing; galvanizing; 
anodizing. 


Pickling; electroplating; 
bright dipping; 
galvonizing; tinning; 
etching metals; 
dissolving metals. 


Pickling; electroplating; 
bright dipping; oxide 
finishing; dissolving and 
stripping metals. 
Pickling; electroplating; 
electrolytic polishing; 
bright dipping. 
Manufacture of rimmed 
steel; heat treating; 
galvanizing; pickling; 
electroplating. 


Electroplating. 


Electroplating. 


Alkali cleaning. 


—+ 


—f+ 


Alkali cleaning. 


Alkali cleaning. 


Oxide finishing; 
metal cleaning. 
Aluminum and magnesium 
casting; as a flux an 
grain refiner for . 
aluminum; for removi 
magnesium from secondary 
aluminum alloys. 
Aluminum and magnesium 
casting; electroplating. 
Electroplating; metal 
cleaning or dipping. 


Electroplating. 


Electroplating. 


Electroplating. 


Electroplating; _ 
bonderizing aluminum. 


Electroplating. 





some of 


which may be covered by patent 


and the user must accept 


full responsibility 


for compliance therewith 


OTHER PRODUCTS: Acetic Acid; Ammonium Thiosulfate Solution; Aqua Ammonia; Barium Fluoride; 


Chromium Fluoride; Copper Fluoride; Copper Sulfate; Sodium Sulfate (Anhydrous); Iron Sulfide; 

Nickel Fluoride; Perchloric Acid; Sodium Bisulfite, Anhy.; Sodium Silicate; Sodium Sulfite, 

Anhyd.; Stannous Chloride; Sulfur; Tetrasodium Pyrophosphate; Sodium Tripolyphosphate; 

Potassium Titanium Fluoride. 

FOR THE LABORATORY OR SPECIAL APPLICATIONS: BAKER & ADAMSON” REAGENTS 
and FINE CHEMICALS 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


Basic to 
America’s Progress 


hemical 





“Doing business with Alan Wood, 
we never have to worry about 
variations in pricing policy. Whether 
steel is short or plentiful, the 


& . The jeevarendl pencil point is always the same.” 


That’s the way one 
° ° Alan Wood customer said it, 
exeyeele 1S always and we appreciate the 
acknowledgement. We do 
believe in consistent pricing 
Hal t policy. Moreover, Alan Wood 
e same ra | is geared to give your 
order prompt attention 
bs hy J without red tape delays. Your 
PNB tal V \) fevere| quality goes up, your 
costs and rejects go down, 
when you use dependable 
Alan Wood plate, sheet 
and strip. 


When your metallurgical 
requirements need speedy, 
reliable analysis, ask for an 
Alan Wood study. Your 
Alan Wood representative is 
always available, 

ready to help. 


ALAN WOOD STEEL COMPANY 


Conshohocken, Pa. © STEEL PRODUCERS WITH THE CUSTOMER IN MIND 
DISTRICT OFFICES AND REPRESENTATIVES: Philadelphia ¢ NewYork e LosAngeles e¢ Boston 


e Atlanta 


Cincinnati e Clevelarkd « Detroit « Houston e Pittsburgh e Richmond e St.Paul e San Francisco « Seattie 


Montreal, Toronto and Vancouver, Canada: A. C. Leslie & Co., Limited 


January 2, 1961 




















Right from the blank to the finished external or internal spur or helical gear, Fellows has the 
complete line of gear production and inspection equipment to meet all your requirements! 

No other builder in the world offers as long and varied a line: Fellows Gear Shapers; 

Pfauter Gear Hobbers; Fellows-Reishauer Gear Grinding Machines; Fellows Gear Inspection 
Instruments; Fellows special machines and attachments; Fellows Gear Shaper Cutters. All this, 
plus the benefit of our sixty years of specialized experience in solving gear production problems. 
Ask your Fellows representative for information on the complete line of Fellows gear 
production and inspection equipment. Lf you have a problem requiring special equipment, 


ask him to help you solve it, or write direct. 


... Fellows Has the Equipment 
to Shape, Hob, Grind and Inspect 


No. 12 Fellows-Reishauer No. 20M Fellows Red Liners 
Gear Grinding Machines grind make and record the ‘‘com- 
spurs and helicals to 12” O.D. posite check” of spur and 
helical gears to 18” P.D. 


Fellows Gear Shapers cut Pfauter Gear Hobbing 
internal and external spurs and Machines for spur and helical 
helicals; capacities to 120” P.D. gears; capacities to 120” P.D. 











THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


THE 
PRECISION 


LINE Gear Production Equipment 
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American Brass relies on GAS for precise control in heat processing 


Five huge gas-fired furnaces handle heat : to automatic temperature control. Offers 

processing at the new American Brass P unbeatable fuel economy. 

Company plant near Los Angeles—largest ee : it American Brass, and thousands of other 

copper and brass mill in the West. ~ . companies, can tell you gas is technically 
Gas heat anneals their copper and brass ~~ 2. ee. right and economically sound for all types 

coils, tubing and strip... processes cop- % iy of heat processing. Call the Industrial 

per billets for extrusion and for piercing ae Tad ; Sales Engineer at your local gas company. 
.and bright-finish anneals copper coils Tg American Gas Association. 

and tubing. 


Why the choice of gas heat? Precise y y : t- FOR HEAT PROCESSING 


temperature control! Gas heat develops 


the required temperatures rapidly. Main- GAS iSGO0D BUSINESS! 


tains them precisely. Adapts most easily 
purpose, gas-fired, radiant 
circulation roller hearth 
at American Brass Com- 
pany’s new Los Angeles mill. Used 
in the bright finish annealing of 
copper coils, tubing and strip, 





WHEREVER YOU ARE... 














T & W SERVES YOU 


You do not have to be in any special 

area of the country, to obtain the benefit 

of T & W’s wide range facilities. Our sales engineers 
are located in every major industrial region, 
because T & W’s experience and facilities have such 
broad range that we serve all American industry. 
Wide range in plant facilities, in experience, 

in service, means that you get more from T & W. 


PHILADELPHIA * STAMFORD (OLD SAYBROOK, CONN.) 
SALES OFFICES: CHICAGO »* DETROIT * DALLAS * LOS ANGELES + SEATTLE 





FORGINGS \ TRANSUE & 
& DEEP DRAWN V WILLIAMS 


STAMPINGS 


ALLIANCE+ OHIO, U.S.A. 








DIG HERE...behind the SPHINX 
said the ARCHAEOLOGIST 


(specialist in ancient cultures) 
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Flip a switch...Weld AC or DC 
said the man from LINCOLN 


(specialist in arc welding) 


the look on the Sphinx’ face, we’d say the 
Archaeologist is about to hit pay dirt... and why not? 
Knowing where to dig is his specialty. 


And, incidentally, knowing where to dig to solve welding 
production problems is a specialty of LINCOLN Field 
Engineers. And that pays off for his customers! 


Take the typical problem which existed in a Pennsyl- 
vania plant producing engines and compressors. The 
LINCOLN Field Engineer was in the shop on an electrode 
application. He noticed that the operators were con- 
stantly moving from AC welders to DC welders . . . and 
then moving back again. This continual changing was 
required in order to use the proper electrode for each of 
the many types of jobs. . . varying from fabricated bases 
to pressure piping, and from short runs to production 
jobs. 


The LINCOLN man recommended installing ‘‘IDEALARC 
TM” AC/DC welders which produce either AC or DC cur- 
rent. The operator has merely to flip a switch on the ma- 
chine to change currents. The plant superintendent was 
skeptical, but authorized putting in two ‘‘IDEALARCS”’. 


Results were gratifying. Immediately, management was 
able to schedule any type production to these machines. 
The operators could weld with AC—flip a switch—and in 
an instant be welding with DC. Both production and 
morale soared. Soon, five additional ‘‘IDEALARC TM’s” 
were installed and the production problem was solved. 


That’s why we Say it’s a good idea to do business with 
LINCOLN where arc welding is a specialty and cost 
reduction comes to you as a ‘‘plus”’ at no charge. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 2911 « Cleveland 17, Ohio 


WELDERS 








STEELWELD SHEAR 
Serves TOUGH JOBS Well 


Shearing a %4"' x 6'-0"' “x 20!'-o'! 
steel plate which rides on ball- 
bearing-capped stanchions. This is 
a Series 8D-12 Steelweld Pivoted- 
Blade Shear. 





A part of an order of 120,000 
gussets cut on the shear. 


R several years « Steelweld Shear has been 

in operation at the Drake Steel Supply Co., 

Los Angeles, California. Most of the time it has 

been worked on a 16-hour-a-day schedule. It is 

used for a wide variety of shearing, mostly on 
34¢6-inch and 14-inch steel plate. 


The machine has proven itself on all sorts of 
shearing jobs. A particularly tough one was the 
cutting of 120,000 small odd-shaped gusset plates. 
These were of three sizes and cut three to six at 
a time of 12-inch steel. The work jarred the shear 
terrifically, but because of its heavy construc- 


STEELWELD MACHINERY DIVISION * 


tion, did not affect it in any way. 


Considering the volume of work and hard serv- 
ice, the knives hold up very weil. They need be 
turned only about once every six months. 


Write for free copy of catalog No. 2012 STEELWELD 


STEELWELD 
2Yior| SHEARS 


Steelweld Machinery includes: Shears and Press Brakes, 
One-, Two- and Four-Point Straight-Side Presses, Speed-Draw Presses, 


THE CLEVELAND CRANE & ENGINEERING CO. + 7858 E. 282 ST. * WICKLIFFE, OHIO 
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KEYSTONE WIRE 
for vital parts of 
BiSSEll Sweepers 


Sweeper rotary brush is made with 
Keystone Brush Twisting Quality Wire. 


KEYSTONE . 


Bissell Inc., world’s largest manu- 
facturer of carpet sweepers, with a 
global reputation for quality, specifies 
Keystone Wire for the vital parts of 
their Bissell Carpet Sweepers. 

In this popular model, the axle rods 
are made of Keystone Silver Brite Gal- 
vanized Wire; the sturdy brush bristles 
are anchored in a solid wood roller 
with staples made from Liquor Finish 
Stapling Wire. Keystone high carbon 
Spring Wire is specified to absorb the 
flexing action of the wheels. 

Walter Bradcoski, Senior Buyer, says, 
“Keystone Wire has always met our 
requirements exactly and is used in all 
our sweepers.” 

Keystone Wire Specialists have de- 
veloped wire with correct thermal treat- 
ment, chemical analysis, surface and 
uniformity for Bissell Sweepers. These 
metallurgical engineers who know wire 
thoroughly, are always ready to offer 
you their experience to help you mod- 
ernize your wire needs. They will rec- 
ommend the wires best suited for your 
requirements. Call them soon...it could 
be a profitable contact! 


Keystone Steel & Wire Company, Peoria, Illinois 


MANUFACTURED AT PEORIA, ILLINOIS, U.S.A 








Here’s data on the 
ideal pump for a 
wide range of industrial 
applications 


Announcing 


D E L AV AL New Bulletin 3200 contains all the data 


you need on De Laval IMO constant- 
displacement, rotary, screw type 
pumps. In its pages you will find 

(1) extensive application data including 
charts on fuel oil, SAE oil, and turbine 
oil viscosities; (2) selection 
information, including specific 


Pump examples; (3) complete performance 


data on each IMO model as well as 


4 | fl (4) dimension drawings and tables. 
| IN Write today for your copy of this 
valuable, 40-page bulletin on the 
unique IMO pump. 
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000: 
of More 


That real cost figure tells him why 
lubrication is a management responsibility 


When a bearing fails, a new one will cost, say, Like any plant- wide operation procedure, 

$50. But if that failed bearing shuts down an organized lubrication system—vwl il 

your entire production line, the resulting prevent the vast majority of equ 

downtime and lost production can run the bill ures—has tocome fromthe top. Forthis rea 

up to $8,000 or more. And that’s your real lubrication is a management responsibility 

replacement cost. For a preview of what Organized Lubrica 
Only management can effect a cure for this tion can accomplish in your plant, we invite 

severe bite out of profits. Here’s why: you to see our new movie “Stop Loss with 
A failed part is only a symptom; very often Organized Lubrication.” For an early show 

the cause is improper lubrication. The part ing, write: 

can be replaced but the cause remains. The Texaco Inec., 185 East 42nd Street, New 

machine will fail again. York, N. Y., Dept. S-170. 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 





Duraloy Tub e S 


aloy Centrifugally Cast Tubes 7’9” long, 7” O.D., 
ss” wall. 28 Cr 10 Ni; some of HOM alloy. 


Heat treating furnaces need high alloy castings... radiant 
heat tubes for gas or oil fired...resistance grids for elec- 
trical...and castings for handling material through the 
furnace. And the.castings must be fail-proof! 

One reason—indeed the major reason—why The Electric 
Furnace Company, Salem, Ohio, has leaned so heavily on 
Duraloy for its castings is that over the years Duraloy 
Castings have established a fine record for durability and 
uniformity. And with the recent development of Duraloy 
HOM, the furnace company can work towards higher 
temperature operations. HOM can be used quite broadly 
at temperatures up to 2200 F and in a limited way to 
2300 F. It can be cast statically, centrifugally and shell 
molded. 

When such an authority on heat treating furnaces as 
Electric Furnace so consistently selects Duraloy castings 
for these furnaces on which it has built an enviable repu- 
tation...that preference suggests quite strongly that 
Duraloy castings are consistently sound and _ skillfully 
alloyed to meet exacting high temperature applications. 
This same skill offers comparable values to all who require 
high alloy castings. 





Duraloy Resistance Grids—Shell Molded. 
18 Cr 38 Ni; some of special HOM alloy. 


Annealing furnace designed and constructed by The Electric 
Furnace Company used for cycle annealing of enameling iron strip 
and bright annealing of cold rolled strip. Three methods of heat- 
ing: direct fuel fire; fuel fired radiant heat; and electric resistance 
used in the various zones. 


URALOYW 


OFFICE AND PLANT: Scottdale, Pa. 


EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 
CHICAGO OFFICE: 332 South Michigan Avenue 
DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 
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Photo Courtesy Electric Boat — @ divi 


FOR EVE 
ONE CRANE 


IN SHIPBUILDING ... One of the many sensitive jobs in the con- 
struction of the “Ethan Allen,” the U. S. Navy’s newest nuclear 
is “setting the sail” — lowering the 
streamlined super-structure into position. It’s a job that demands 
brute strength combined with razor-sharp precision control. A P&H 
P&H Electronic Stepless Magnetorque Control 
quickly, safely, and confidently. 


powered missile submarine, 


overhead crane with 
handles this assignment 
crane installation, P&H engineers have taken all factors 
The individual require- 


As in every 


affecting performance into consideration. 
as well as the special problems, of this shipyard are integrated 
performance that is never in doubt, 


ments, 
into the overall design. Result: 
dependability that users have counted on for over 76 years! 


Job-engineering like this is the only proven way to keep your crane 
operating costs to a minimum — year after year, decade 
Why not find out more? Send for Bulletin C-68, Dept. 


Harnischfeger Corporation, Milwaukee 46, Wisconsin. 


after decade. 
130, 
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‘sion of General Dynamics Corporation, Groton, Connecticut 


RY APPLICATION, THERE'S 
OUTSTANDING... 


Modern all-welded 

construction eliminates 

excess bulk and weight in 

PaH's girder design This 

means less wear, lower 
maintenance because there's 

less load on crane bridge 

wheels and support structures 

In addition, cover plate breakage 
is eliminated Trolley-wheel loads 
are transmitted direc tly to web 
plates no rivets to work loose 


P:H 
HARNISCHFE GER 


Milwaukee 46, Wisconsin 








AIRCRAFT 
PARTS- 


HANDLE 
witli GARE! 


Part for part, one of today’s turbo-prop or pure jet transports represents 
that would have bought an entire fleet of planes a few 
and maintenance procedures for these planes include 
e methods for quick, safe, reliable handling of every 
r-plant part 
€ snt Airlines’ new maintenance center is equipped with 
3alanced Design Hevi-Lift hoists in every department. These hoists 
combination of smooth lifting power plus precision 
idle aircraft components with maximum care and 


investme 
Overnau 


I 
je the 


vide the right 


spotting control] to ha 
effort 

P&H hoist in this most modern shop is equipped 

P&H Pull-A-Hoist a separate motor-driven tractor unit 

s smooth rolling power and precision positioning of each 

uch of a button. No more lost time tugging or lugging of 
mechanics and maintenance specialists! 

you the complete data about the P&H Pull-A-Hoist 

F : most efficient hoist-tractor. Write Dept. 229, 

arnischfeger Corp., Milwaukee 46, Wisconsin, today! 


Photo courtesy Northwest Orient 
Airlines, St. Paul, Minnesota. 
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Milwaukee 46, Wisconsin 








Reduce your assembled costs § 
with new 
Spring-Flow 
packaging £ 


... more efficient 
handling, storing, 
sorting, orienting, 
feeding, placing 

of springs for 
installation 


3 
0 
~ 
ae 
0 
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To production planners, Spring-Flow packaging opens 
up a world of possibilities for assembling A.S.C.-made 
springs, small stampings, and wire forms into your prod- 
ucts easier and faster. It solves many problems caused 
by intricate shapes, tangling, loss by spoilage; maintains 
critical tolerances, uniform quality; simplifies inventory 
control and storage. 


To learn how Spring-Flow may solve 
your problem, contact the nearest 
A.S.C. Division, or write for Spring- 
Flow booklet giving additional 
information. 


Associated Spring Corporation General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. Raymond Manufacturing Division, Corry, Penna. B-G-R Division, Plymouth and Ann Arbor, Mich. 
F. N. Manross and Sons Division, Bristol, Conn. Ohio Division, Dayton, Ohio Gibson Division, Mattoon, Ill. 

Dunbar Brothers Division, Bristol, Conn. Cleveland Sales Office, Cleveland, Ohio Milwaukee Division, Milwaukee, Wis. 

Wallace Barnes Steel Division, Bristol, Conn. Chicago Sales Office, Chicago, Ill. Seaboard Pacific Division, Gardena, Calif. 
Canadian Subsidiary: Wallace Barnes Co., Ltd., Hamilton, Ont. and Montreal, Que. Puerto Rican Subsidiary: Associated Spring of Puerto Rico, Inc., Carolina, P.R. 
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QUALITY...TODAY'S DIFFERENCE 
BETWEEN PROFIT AND LOSS! 


These are the days of the 12-month warranty... 
extended service guarantees! Never before has Quality been so important. 


That’s why we suggest you consider BarnesdrjL Honing Machines 

for your surface finishing operations. Because of the quality 

inherent in these precision-made machines, they impart that ‘“‘extra’’ 
touch of quality to your products at cost-cutting production speeds. 


Our detailed story — backed by 35 years of specialization in honing 


is yours free! Ask for catalog 200. 


Honing Machines /Production Units 
Filtration Units/ Drilling Machines 


BARNES DRILL CO. 


854 CHESTNUT STREET ¢ ROCKFORD, ILLINOIS 
DETROIT OFFICE © 13121 PURITAN AVENUE 


BARNESDRIL OQ 


HONING MACHINES | 


Model 3010 hones up to 10” 
diameter at full stroke 
Choice of 4 strokes. Adapta 
ble for full automation 


QUALITY is insured with correct 
hone feeds made possible 


with this easy-to-set infinite 
hone feed control 


Mode! 122 hones bores up 
to 2” in diameter at full 
stroke. Available in 1 or 2 
spindles and a variety of 

. fixtures and tables 

if 

QUALITY at high-production 

rates means exact spindle speed 

rates selected with a flick 

of the fingers 


QUALITY results from correct 
reciprocation speeds easily 
selected with this dial or, on the 
Model 122, a calibrated scale 


Model 244 hones bores up 
to 4” in diameter at full 
stroke. Choice of 3 stroke 
lengths, single or multiple 
spindles 


’ 


QUALITY is automatic with 
fg, <ood oe OUR FULLY EQUIPPED JOB. HONING DEPARTMENT CAN HONE 


produc consistency 


maintained to .0002 ANYTHING UP TO 25 FEET IN LENGTH. WRITE FOR DETAILS! 
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Turn Waste into Power 


Metalworking is entering a year in which physical volume and dollar sales 
promise to be fair. Both could show a modest improvement over the 1960 pace. 

But metalworking managers are gravely concerned about the profit squeeze. 
Net earnings have been skidding for several years. The dip this year may be 
sharper than usual. 

The era in which cost increases can be passed along (and maybe something 
added) as price increases is gone. Price competition is severe. In some cases, it’s 
ridiculous. Intense pressures from overseas and from domestic producers suggest 
that no relief is in sight. 

The pinch calls for a much closer look at cost management. 

Let’s start at the top. 

People are metalworking’s biggest cost. This year, we will spend $58 billion 
for wages, salaries, and direct fringes. That’s twelve times what we will spend 
for capital equipment. 

How good are our people doing their jobs? 

Measurement of human efficiency, except in the most standardized jobs, is 
a nebulous thing. But many students believe people efficiency drops to 30 or 40 
per cent of what it should be. 

Part of our inefficiency results from affluence that has been building up 
over the past two decades. We've become a little fat. 

Part of it stems from our rapid growth and expansion. Eoth have permitted 
the establishment or continuation of unnecessary jobs, and the people in those 
jobs, quite naturally, have adjusted to the situation and perpetuated it. 

Part is caused by featherbedding and the insistence by unions on work 
rules that promote wasteful practices. 

Part can be blamed on Parkinson’s law: The number of managers expands 
(by its own inner law of growth) without reference to the amount of work to 
be done. 

A lot arises from inadequacies in planning, in job definitions, and in 
communications. 

The opportunities for getting more for the dollars we spend on people are 
great. In the following pages, the editors of this magazine explore the problem. 
its causes, and suggest some possible remedies. We don’t pretend to have all 
the answers, but we hope we have suggested some sensible approaches. 

Let’s tackle the high cost of human inefficiency with courage and wisdom, 
tempered with human understanding. 

Let’s turn waste into power. 


EDITOR 





For over 75 years steel has been poured in- 
to Valley Moulds, and now the new metals... 
used in space .... will also be poured into 
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PEOPLE 
POWER 


METALWORKING will spend $58 billion for com- 
pensating its people in 1961. How much of that stag- 
gering sum will go for coffee breaks, featherbedding, 
incentive rigging, long weekends? 

The expenditure for people will be 12 times 
what we'll pay to get more efficiency with new 
capital equipment. Yet, for the $58 billion going in 
wages, salaries, and direct fringes we’re getting an 
efficiency as low as 30 per cent (from some cleri- 
cal people) and rarely more than 80 per cent 
(from some production workers). 

If we don’t use our human resources more ef- 
fectively ... 

e Our disadvantage in foreign trade will worsen. 
(We already pay three to five times as much in 
wages as our major foreign competitors. ) 

e Our inflation will worsen. (In the 1950s, physi- 
cal output per manhour in manufacturing grew at 
the average yearly rate of less than 3 per cent, 
while payrolls rose more than 6 per cent annually.) 
e Our profits will worsen. (In 1950, profits were 
9.4 per cent of national income; in 1959, they were 
6.1 per cent.) 


If in the 1960s we can boost our output per man- 
hour to an average yearly 3.5 per cent (and we 
did better than that in the early 1920s, the late 
1930s, and the late 1940s), economists predict these 
results by 1970: 

e Stable prices and full employment. 

e An average workweek of 35 hours. 

e A 40 per cent gain in average annual income 
and our scale of living. 


What Has Gone Wrong, And Why? 


The fundamental reasons for our need to re- 
vitalize people power lie deeper than coffee breaks, 
long weekends, or early quittings. To get to the 
bottom of the problem, we must consider our af- 
fluence, our industrial complexity, and the rapid 
pace of our technology (Page 93). 

In Europe and Japan, many people still don’t 
have refrigerators, autos, or other material things 
that we in America regard as commonplace. And 
they’re willing to work hard to get them. We don’t 
have the lean and hungry look. We are in danger 





of becoming victims of our own opulence. 

Complexity takes its toll in a number of ways. 
From 1950 to 1960, the industry’s employment 
jumped from 6.2 million to 7.8 million, total pay- 
rolls from $20.6 billion to $53.1 billion, and number 
of plants (20 or more employees) from 21,000 to 
29,700. Climbing as dramatically were the em- 
ployment and payrolls that are related to metal- 
working—in mining, transport, service, and other 
industries. 

Such complexity has brought about shifts in the 
content of metalworking’s work force. For every 
100 employees in 1950, 18 were whitecollar (7 
management, 11 nonsupervisory). By 1960, 28 were 
whitecollar (10 management, 18 nonsupervisory). 

Plants are larger, too. In 1960, facilities with 100 
or more employed were 46 per cent more numerous 
than they were in 1950. Plants with 20 to 99 em- 
ployees gained only 38 per cent in number over 
the decade. 

The changes have caused many problems, And 
many managers have not yet resolved them. The 
indecision has resulted in inefficiencies. 


METALWORKING’S 
PAYROLL SOARS 


Total payroll for all metalworking employees in- 
cludes all salaries, wages, and undeferred fringe 
benefits. Figures are in the dollars of each year, 
with inflation estimated for the future. The Cen- 
sus Bureau is the source for data through 1957. 
Eddy-Rucker-Nickels Co., Cambridge, Mass., made 
the estimates for 1960 and on. 


The rapid pace of our technology is pointed up 
by an analogy: We’re like a pedestrian caught in 
the middle of a busy roadway between onrushing 
streams of traffic. Many metalworkers don’t know 
which way to turn. The prime example is organized 
labor and its attitude toward automation. Some 
unions want to freeze or at least make slush of 
the advance. 


Labor isn’t the only group disturbed by our head- 
long speed. The president of an electronics com- 
pany says: “Nine executives of ten who are 50 
or older and in a technically based firm don’t fully 
understand the technical problems with which their 
company is concerned because we have advanced 
so far since their college days.” 


Republic Steel Corp. offers technical background 
courses to its older personnel so they can keep up 
with developments. 

The three chief barriers to better use of our 
human resources lead to many results which, them- 
selves, add to the problem. Among them are com- 
placency, bureaucracy, poor communications. 


STEEL 





(BILLIONS OF DOLLARS) 


Solving the Problem 

The late C. F. (Boss) Kettering of General Mo- 
tors Corp. once said: “Use of tetraethyl lead in 
gasoline made it possible to change our designs 
so that we could improve an engine’s efficiency 
by 35 per cent.” 

We need a drop of tetraethyl lead in people too. 
Even the improvement of a percentage point or two 
would do wonders. One labor observer who spent 
18 months visiting plants gathering material for 
a book on productivity has this conclusion: “The 
competitive significance of differences in employee 
efficiency, as an over-all competitive factor, is grow- 
ing in importance, Significant differences in em- 
ployment costs among companies exist and are at- 
tributable to differences in worker efficiency. Look 
at the most profitable companies, and you will 
usually see firms that make the best use of their 
human resources.” 

Here’s the conclusion of 200 company presidents 
at an American Management Association seminar 
last summer in Hamilton, N. Y.: “People are in- 
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dustry’s most important problem.” 

So what do we do about them? 

Basically, the answer is to set clearcut com- 
pany goals (Page 117). After the goals are set, plan 
how to hit the target. Next, people are needed to 
run the key spots. After the key people, you need 
competent persons to help them. Then you should 
have controls and checks to determine if your peo- 
ple are doing the job—a particularly troublesome 
problem. 


Work measurement studies for production work- 
ers are commonplace, but research on measuring 
the performance of nonsupervisory whitecollar and 
supervisory forces is in its infancy. One approach 
that holds promise has been developed by Norair 
Div., Northrop Corp., Hawthorne, Calif. It’s called 
PACE (Performance and Cost Evaluation). 

It’s a statistical measure of group effectiveness 
in performing assigned tasks. It correlates the per- 
centage of working “pace” with other cost con- 
trolling factors into a single weekly cumulative 
chart. The other factors include percentage of sched- 





ule produced, percentage of personnel change, 
budget realization, and indexes of quality and part 
shortages. 

When you have plans to achieve goals, people 
to carry them out, and means of checking on how 
the people are performing, you have the skeleton. 
You still need the sparks of life. 

The sparks are good communications, good mo- 
tivations, good leadership. 

Honesty is fundamental to good communications. 
Establish a reputation for the straight, complete 
facts, and you will have made big gains in the com- 
petitive race with unions for people’s minds. While 
both what and how you communicate are impor- 
tant, the “what” is more so. 

Good communications motivate most men_be- 
cause they give them a sense of participation. They 
must also get as much say as possible in the opera- 
tions, so they have a voice in their own destiny. 
For the future, they want predictability more than 
security. 

With the right goals, plans, people, communica- 
tions, and motivations, you practice leadership. But 
leadership is even more. It’s the quality a coach has 
in spurring an underdog team to victory. It’s the 





Ten Ways to 


Boost Your People’s 
Efficiency 


Know where you’re going. 
Know how you want to get there. 
Pick the right people to help. 


Let them know what you’re doing 
and why you're doing it. 


Know what motivates them. 


Give them the right tools to do 
their job. 


Demand their best effort; don’t 
settle for less. 


Reward them fairly for their best 
effort. 


Lead them, or they'll lead you. 


Follow through: Check perform- 
ance, praise progress, point out 
problems, appraise results. 














ability to recognize and develop attributes that 
people scarcely know they have. 


Can the Government Help? 


Washington agencies can give invaluable aid in 
revitalizing our people power by doing more re- 
search in the measurement of productivity. We have 
trouble defining the term because we don’t know 
enough about it. The Bureau of Labor Statistics’ 
measure of productivity is expressed in terms of 
output per manhour but really means output from 
all resources per manhour worked. Although the 
bureau cautions that its data “should not be re- 
garded as precision instruments,” some unions and 
other groups disregard the qualification. 

An effort at measuring productivity that looks 
promising is called “total factor productivity.” Its 
developer, Dr. John Kendrick of the National Bu- 
reau of Economic Research, combines the man- 
hours of input with a presumed measure of other 
resources used by business, as indicated by an index 
of tangible capital employed. The combined meas- 
ure of input better reflects management’s use of 
more productive equipment, improved materials, and 
higher levels of technical proficiency along with 
any contributions from employee skills and co- 
operation. 

Another possible aid from government may be 
the establishment of labor-management productiv- 
ity councils. Sen. Jacob K. Javits (R., N. Y.) intro- 
duced a measure calling for such groups in the 
last Congress. It got nowhere, but he'll try again 
in the 87th. 

A Bureau of Productivity Councils would be ad- 
ministered by the secretaries of commerce and 
labor.. Bureau field offices would assist industry, 
labor, and communities which want to establish 
councils. The councils would help increase produc- 
tivity, foster better labor-management relations, 
prepare for automation and its displacement prob- 
lems, and promote the upgrading of skills. 

Says Senator Javits: “U. S. work stoppages due 
mainly to labor-management disputes totaled 340 
million mandays lost in the last decade—equal to 
$15.6 billion worth of U. S. production, That’s 
almost as much as we spent on economic aid to 
underdeveloped nations during the 1950s.” 


The Payoff Looms Large 


Improved use of human resources leads to stable 
prices, full employment with shorter hours, and 
a higher scale of living. But it does even more than 
that; it adds to people’s worth. 

The transformation is akin to what can happen 
to a bar of iron. As plain metal it’s worth $5. Its 
value becomes $10.50 when it is converted to an 
alloy and fabricated into horseshoes, $4285 when 
made into needles, and $250,000 when turned into 
balance wheels for watches. 

* Bound reprints of the study on People Power are available 


at $2 a single copy; prices for larger quantities on request. 
Write Reprint Dept., Steet, Penton Bldg., Cleveland 13, Ohio. 
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PEOPLE 
POWER: 


Your Most 
Wasted Resource 


More than 50 years ago, William James, the Amer- 
ican philosopher, said that the average man _ uses 
less than 10 per cent of his ability. It appears that 
little, if any, progress has been made since. For 
example, if yours is the average metalworking 
plant... 


@ You probably have ten clerical employees doing 
the work of four. 


@ Ten maintenance people doing the work of five. 
@ Four engineers doing the work of three. 


@ Six production workers doing the work of five 
or less. 


@ And you are working far below your capability. 


@ And effectiveness of all your people is down- 
graded by the inefficiency of the majority. 


THOSE ARE the conclusions of STEEL’s editors 
who have just completed exhaustive research into 
the productivity of metalworking’s people. The con- 
clusions are based on observations in more than 
200 plants, plus depth interviews with executives, 
management consultants, industrial psychologists, 
labor leaders, industrial engineers—the whole spec- 
trum of metalworking employees. 

Metalworking will spend $58 billion for people 
power this year—at least a dozen times as much as 
the industry will spend for new equipment. But 
metalworking will apply far less science to the pur- 
chase of people power than to the purchase of ma- 
chine power. The industry will do less research into 
the nature of its human resources; it will apply less 
science to the measurement and control of its re- 
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turn from the dollars invested in people than it 
will on the return from dollars invested in machines. 


Problem Is Critical 


It’s mandatory that industry raise the productiv- 
ity of its people. The very existence of the free en- 
terprise system is threatened, Nikita Khrushchev 
has declared economic war against the U. S. Soviet 
industrial production could surpass ours during 
the lifetime of most of the men who will read these 
words if both countries maintain their present rates 
of growth. But U. S. industry can win the economic 
war—and prove the superiority of the free enterprise 
system—through better use of human resources. 

Profits are the lifeblood of our free economy. 
Their level and trend determine future capital in- 
vestment and outlays for research. So profits are 
the key to the rate of our long term economic 
growth. What is the present profit trend? 

In 1950, profits were 9.4 per cent of national in- 
come, but they shrank to 6.1 per cent in 1959. In 
the same time span, compensation of employees 
(including fringes) rose from 63.7 per cent to about 
70 per cent of national income. Current indications 
are that the trend will worsen. 

The problem is the cost-price squeeze which 
narrows profit margins. E. A. Cyrol, Chicago man- 
agement consultant, reports: For manufacturing cor- 
porations, aftertax profits as a percentage of the 
sales dollar have dropped from 6.5 per cent in the 
late 1940s to about 4.5 per cent in the late 1950s. 
The trend would indicate a return of only 3.5 per 
cent by 1964. 

The difference between a 6.5 per cent 
and a 3.5 per cent return is directly dependent upon 


return 





(MILLIONS) 


METALWORKING 


JOBS 
FOR MILLIONS 


Total direct employment for metalwork- 
ing is the average for each year. The 
Census Bureau is the source for data 
through 1960. STEEL estimated the fig- 
ure for 1961. Eddy-Rucker-Nickels Co. 
projected totals for 1966 and on. 
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WHITE COLLAR 
WORKERS PER 
100 EMPLOYEES 


Shift to Whitecollar Workers 
Jumps More than 50% in Decade 


The bar graph at the right shows what has happened in 
all metalworking. Blue collar, or hourly, proportions 
have declined correspondingly. In the table below, you 
can see the percentages in the three job classes for each 
metalworking segment in 1957. All figures are estimated 
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18 NONSUPERVISORY 
PEOPLE 


by STEEL, using government data. 


personnel. 
clerical, technical, and sales people. 


men to chairmen of the board. 


Nonsuper- Production 
visory & Related 


The production group 
includes production, maintenance, shipping, and related 
The nonsupervisory whitecollar class includes 
The management 
category encompasses all supervisory personnel from fore- 
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1 1 NONSUPERVISORY 
PEOPLE 


Management 





Ordnance 66.4% 
Primary Metals \ 76.1 
Fabricated Metals . 75.3 
Machinery (exc. elec.) .... F Jaa 
Electrical Mochinery .... ; 73.1 
Transportation Equip. .... . 75.1 
Instruments : 67.3 


the level of productivity—how efficiently each in- 
dustrial employee discharges his responsibilities, It’s 
management’s function to control that level of effi- 
ciency. 

After a research assignment for the International 
Committee for Scientific Management which took 
him to 81 countries, John Shallenberger, president, 
Connelsville Corp., reported: “Only 12 per cent 
of the world’s managers really know what they’re 
doing (in the management sense). The rest—88 per 
cent—have failed to benefit from the application of 
a scientific approach to the art of management. And 
most remain blissfully unaware or unconvinced of 
its virtues.” 

Mr. Shallenberger continued: “Most U. S. man- 
agers prefer to manage by intuition and have yet 
to accept, learn, or apply management fundamentals 
in their work.” 

Most of those managers probably have failed be- 
cause they do not recognize the first tenet of effective 
leadership: Management is the development of 
people, not the direction of things. 

The ineffective manager is less likely to maintain 
a respectable profit margin today than in the past. 
Reason: In the past, he could raise his prices to 
offset the difference between higher costs and the 
level of productivity. Today, he can’t do that. 
If he does, he will likely lose business to foreign 
competitors—or to sales starved domestic rivals. 

The only answer: Improve productivity. How? 
Use human resources better. 

People always have—and likely always will— 
work at a level below their capability. But three 
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10 MANAGEMENT 
PEOPLE 


interrelated trends are working against efficiency 
and threatening to cause even greater waste of 
human resources. The trends: 1. Mounting affluence 
of the employee—be he president or production 
worker. 2. The increasing complexity of industry. 
3. The rapid rate of technological change. From 
these trends stem many of the causes for low effi- 
ciency. 


Age of Affluence 


Since 1950, the average U. S. factory worker’s 
weekly wage has risen 51 per cent; his real earnings 
(adjusted for inflation) have climbed 24 per cent 
The metalworking production worker has fared bet- 
ter than the average. In primary metals, for ex- 
ample, real earnings have increased almost 40 per 
cent since 1950. 

That increase in purchasing power has given the 
average U. S. industrial employee a degree of af- 
fluence unmatched in history anywhere in the world. 
He can, for example, buy a pint of vodka with the 
wages from | hour 22 minutes of work (vs. 6 hours 
19 minutes for the average Russian worker). 

And the U. S. worker today can afford to spend 
a greater part of his earnings than he has been 
able to in the past. Reason: He has sources other 
than wages for emergency care and retirement needs 
Employers spent $15.4 billion last year to provide 
for the security of employees (vs. less than $2 billion 
in 1940). From 1949 to 1959, contributions by em- 
ployers to private pension and welfare funds in- 
creased 280 per cent; contributions to old age, sur- 
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vivors, and disability insurance climbed 266 per cent. 
Employer payments for employee security now equal 
6.8 per cent of an employee’s compensation (vs. 1.2 
per cent in 1935). 

Increasing affluence has not been limited to the 
worker. The American Management Association 
reports that top executive compensation has been 
increasing annually by an average of 5 per cent. 
Even during the 1958 recession, 40 per cent of the 
nation’s top managers got pay boosts. And top man- 
agement is getting more of its wages in the form 
of security, or stability payments. Only about 80 
per cent of the average executive’s total compen- 
sation is now paid in salary, AMA reports. About 
6.5 per cent of his salary is going into contributions 
for retirement programs. Also, his earning level to- 
day is less dependent upon the short term business 
cycle—bonus and incentive payments amounted to 
17.8 per cent of the executive’s total compensation in 
1951 but only 13.9 per cent this year, says AMA. 

It’s obvious that the U. S. industrial employee 
can own much more real property than his European 
counterpart. But industry observers are concerned— 
they see indications that the affluence tends to bridle 
the competitive urge. 

How much human effort is wasted has never 
been satisfactorily determined. Most measures of 
“productivity” are really measures of output per 
manhour. And, often, the real reasons for a rise 
or fall in output per manhour are such inputs as 
capital, innovation, materials, and a host of other 
factors. The level of productivity in a company, 
while directly dependent upon human efficiency, is 
actually the output from all sources. The com- 
plexity of factors that result in productivity in- 
creases and decreases make the measurement a 
difficult process. 

Some experts propose that such measurements be 
abandoned, that they really don’t attack the real 
question: How efficient are the people in the organ- 
ization? Perhaps the answer lies in measuring the 
individual, rather than the whole company. Stand- 
ards of performance can be set for all nonsupervisory 
functions—and some people claim for the supervisory 
as well. 

Measuring the function of the individual, setting 
a standard for performance, and then measuring 
actual performance against the standard have been 
done for years. It’s the basis of nearly all incentive 
plans, and it’s being adopted by more and more 
companies for indirect—as well as direct—labor. 
But another difficulty arises here: Sometimes, the 
function is measured inaccurately, and the stand- 
ard is set too low or too high. So through human 
error, human efficiency is incorrectly estimated. 

Measuring the efficiency of a managerial or pro- 
fessional employee is even more difficult. The “creat- 
ive” tasks involve complex intangible factors that 
are difficult to gage and control. But, in nearly all 
cases, management can develop a ratio and judge 
the individual’s performance by how much he im- 
proves—or fails to improve—that ratio. 


Age of Complexity 


The second trend that aggravates people efficiency 
is the bewildering complexity of today’s industrial 
structure. And it’s getting more complicated daily. 
Check these facts, for example. . . 

e The human race has taken at least 200,000 years 
to develop the current global population of 2.5 
billion; we'll double it in 35 years. 

e There are about 4.7 million business concerns in 
the U. S. today—and the number is increasing by 
about 75,000 annually. 

¢ More and more firms are becoming international 
organizations. U. S. exports, plus goods produced 
abroad through licensing arrangements, plus the 
production of U. S. branch plants abroad, will ex- 
ceed $50 billion this year—or about equal to 10 
per cent of our own gross national product, 

¢ Growth of domestic industries has been phe- 
nomenal too. Steel ingot capacity today, for example, 
is about 150 million ingot tons vs. only 100 million 
in 1951. 

e In 1951, there were 21,000 metalworking plants 
in this country employing 20 or more. Today, there 
are 29,700. 

Changes such as those have brought about an 
industrial structure that bears little resemblance to 
its predecessor of 50, or even 15, years ago. Busi- 
ness today is conducted on a much broader scale, 
at a much faster pace, with problems that are ex- 
ceedingly more complex. Management has failed 
to fully adapt to the change, and waste of human 
resources has been the result. 


Age of Confusion 


The rate of change has probably been the cause 
of more inefficiency than has change itself. Tech- 
nology is advancing so rapidly that what was rev- 
olutionary a decade ago is merely evolutionary today. 
Such pressures have made the manager’s role so 
difficult that authorities insist only a relative few 
of today’s executives are actually well qualified for 
positions of top authority. Think, for a minute, 
about these facts: 

e 95 per cent of all the scientists who ever lived 
are alive right now. 

e 30 years ago, we spent 0.1 per cent of our national 
income on research; today, we’re spending 2 per 
cent, and we fear that it’s not enough, 

© Ultrasonics, a new word to many metalworking 
managers, is about to enter all our lives. Sound 
waves will wash dishes, disperse fog, weld one metal 
to another without heat, help decontaminate radio- 
active parts, beat rugs, change flavors of foods, 
perform surgery without a knife, and make salad 
dressing so it won’t separate, Westinghouse Electric 
Corp. reports. 

¢ Thermoelectricity, a principle not even understood 
by many managers, is getting ready to change their 
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"Nine times out of ten, the inefficient manager becomes 
so not because of lack of training or information, but 
because of evading the hard decisions.” 


LUCIUS D. CLAY, Chairman, Continental Can Co. Inc. 
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‘Almost every industrial organization has a warehouse 
filled with people, neatly packaged and stacked in rows, 
who never will move even as far as the loading dock.” 


ROBERT E. LEWIS, President, Sylvania Electric Products Inc. 





products, marketing patterns, and standards of per- 
formance. It will convert heat to electricity (or 
electricity to heat—or to cold) without moving 
parts. It could power autos, submarines, space ve- 
hicles. It provides the cooling effect for water coolers, 
refrigerators, instruments, air conditioning. Its po- 
tential uses are countless. 

e Add explosive forming, cutting, and welding. And 
fuel cells. And magnetohydrodynamics, And semi- 
conductors. And nuclear energy. And the hundreds 
of other new items and concepts that are changing 
the face of industry. 

¢ Then add communication changes. Example: 
People in the U. S. make around 275 million tele- 
phone calls a day. We have about 60 million 
television sets. Soon we'll be transmitting TV shows 
around the world by bouncing signals off manmade 
satellites. Add the fantastic possibilities of computers. 
Even the pushbutton is becoming obsolete; some 
electronic devices accept voice commands. 

e Then add the startling changes taking place in 
marketing, finance, and other areas. 

The sum: Our rate of change is almost too rapid 
for comprehension. 

The result has been to give management more and 
more alternatives in making each decision—with the 
price of error multiplied. The executive who has 
failed to keep pace has become confused. In an 
effort to make the right decision, he has demanded 
more and more facts—but he has paid too little 
attention to the manner in which the facts are 


gathered. That has brought about the. . . 
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Age of the Bureaucrat 


Management’s reaction to rapid change has often 
been the building of giant armies of whitecollarites. 
The result: Bureaucracy in industry. 

Today we have 28 million whitecollar employees. 
How much profit propulsion does industry get from 
that giant force? Listen to the experts... 

e “Efficiency in the average office is only 30 to 
40 per cent”—E. A. Cyrol. 

e “The efficiency of whitecollar workers has fallen 
by more than one-third in the past decade”—John 
Patton, Chicago management consultant. 

e “Most clerical people are not doing any more 
than about half of what they should be doing”— 
A. J. Apgar, manager of methods planning and 
data processing, Clark Equipment Co. 

Most office inefficiency can be traced to one or 
more of these faults: 1. Ineffective supervision. 2. 
Poor training of officeworkers. 3. Poor scheduling 
of work. 4. Just plain overstaffing. 5. Duplication 
of work. 6. Unnecessary work. 7. Procrastination 
and intentional featherbedding by office employees 

Mr. Cyrol singles out poor training as one of 
the most serious causes. He points out that the new 
girl in an office usually learns from another girl who 
learned from another girl who learned from another 
girl, ad infinitum. The new employee seldom gets 
a clear picture of her duties, observes that her com- 
panions work seldom or slowly, and follows suit. 

The Bureau of Labor Statistics made productivity 
studies of 19 industries. In 18 of them, the figures 





“Great masses of men work constantly at points below 
their top capacities. We must help them to rise 
to their opportunities. ~ 


HENRY FORD Il, Chairman, Ford Motor Co. 


show that output per production worker has been 
rising more rapidly than output per employee. Man- 
agement has devoted much effort and many dollars 
to improving the productivity of bluecollar person- 
nel—through new equipment, standardized methods, 
improved procedures, better working conditions. 
Management has devoted little attention to its grow- 
ing swarm of whitecollarites. 

As Mr. Cyrol points out: “Management must turn 
its attention to the improvement of worker effi- 
ciency in the areas generally ignored in the past— 
the indirect and service workers.” 

First attention might be given to the quality of 
supervision in those areas. Listen to Dr. Robert N. 
McMurry, Chicago industrial psychologist: “So 
strong are the pressures toward bureaucratization 
that any group of 100 or more employees, if not 
carefully controlled, will almost certainly turn into 
i bureaucracy within five years. Once that happens, 
the bureaucrats begin to perpetuate themselves. This 
is easy since most supervisors select their subordi- 
nates and nearly everyone selects his subordinates 
in his own image. Moreover, a weak department 
head invariably tends to select someone who is 
weaker than he and hence no threat to him. When 
this selection of weaker subordinates has been re- 
peated several times—particularly in an organiza- 
tion with many supervisory echelons—the low man 
in the hierarchy is often weak indeed. It requires 
mly one bureaucrat in the hierarchy to insure that 
everyone below him will be as inadequate as he is 
himself, or more so.” 

When this weak supervisor is in top management, 
the whole company suffers. And many weaklings 
have risen to such heights. That’s one of the causes 
for another trend of the times, the... 


Age of the Committee 


“We're breeding a race of frightened men—pay- 
roll cowards guided by their associates’ approval.” 
That’s how one executive sees today’s passion for 
management by committee. Should we then damn 


all committees? No, says Clarence B. Randall, former 
chairman of Inland Steel Co. and special adviser 
to President Eisenhower. “I merely would like to 
see them restored to their proper function. That 
function is advisory.” 

Most experts agree. Management committees are 
necessary. They are useful in developing all aspects 
of a problem in obtaining information and recom- 
mendations, in communicating the decision factors, 
and in gaining support for the final decision. 

But the decision itself must not be delegated to the 
group. The executive who relies on a group to make 
his decisions evades, dilutes, and surrenders his 
own responsibility. He should listen to a fact gath- 
ering group to lessen his chances of making a bad 
decision, but if the committee becomes a refuge for 
cowardice, it is a great menace. 

Says Mr. Randall: “For the vacillating executive, 
the committee form of administration is heaven 
sent. Beset with doubt, torn with misgivings about, 
whether to go ahead with the plan before him, he 
turns to the group. He does so for the same reason 
that a lone elephant rushes toward the herd when 
he scents danger. Like the elephant, he does it with 
a certain amount of dignity, and juniors are flattered 
when the big boss seeks their counsel. Yet, the 
truth is that deep down he is afraid. He really 
wants someone to make up his mind for him, and 
he cannot fail to reveal this by his conduct in the 
meetings. The high respect which was felt for him 
when he was inaccessible is dissipated; discipline 
falters; his voice loses its authority.” 

Committees are inherently inefficient. A group 
Jecision dilutes responsibility, and there is no clear 
individual accountability. Groups stifle initiative 
and produce decisions based generally on the lowest 
common denominator of thinking. They tend to 
inhibit originality so that the really good thought is 
silenced by timidity or a desire to conform and win 
approval. Delegation often evades the problem or 
defers the decision. “And sometimes a group deci- 
sion is merely the result of one man’s thinking any- 
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"Constructive rebelliousness—the refusal to accept the 


status quo—is the hallmark of the man on his way up. 


Too many firms are frankly afraid to be creative.” 


DR. ROBERT N. McMURRY, President, McMurry Co. 


way. The dominant individual can swing the think- 
ing in his direction, be it right or wrong,” says 
E. A. Butler, New York management consultant. 

In or out of committee, every industrial organiza- 
tion faces tough communication problems today. 
This is a natural result of rapid change, specializa- 
tion, and size. Because each man’s outlook has been 
limited to one particular aspect or function of the 
business, he has great difficulty understanding the 
problems, needs, goals, and accomplishments of the 
other segments. The other men don’t talk his 
language —the jargon of his specialty —and he 
doesn’t talk theirs. That leads him to underestimate 
the difficulty of the other men’s problems. His 
narrow background also tends to lead him to be- 
lieve that his area of the business is the most vital. 
As Joseph Walsh, vice president-Instruments Div., 
Lear Inc., Grand Rapids, Mich., puts it: To solve 
problems, people have become superspecialized. 
Instead of a manager performing a function, we are 
setting up special groups which in turn have their 
own managers. 

Also, many management consultants report that 
we have become a race of poor listeners, Our at- 
tention is demanded by so many diverse quarters 
—from wives to TV announcers—that we tend to 
automatically close our minds to the words flow- 
ing into our ears. This leads us, when on the job, 
to “listen intellectually’—for the verbal statement 
alone, Bias also bars understanding. We might 
decide from looking at the speaker that he has 
nothing to contribute; or some word or phrase might 
so cut across our prejudices that we just stop listen- 
ing. Then there’s boredom. Your thought speed is 
four to five times the usual speed of speech. 

The communication problem is one of the most 
serious causes of inefficiency. One common result, 
points out J. D. Ardleigh of the Research Institute 
of America Inc., New York, is that the subordinate 
doesn’t fully understand what the superior wants 
him to do. So the subordinate makes a lot of false 
passes. 
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Age of Conformity 


“Conformity in behavior is a human necessity; 
conformity in patterns of thought is a human 
danger.” That’s how Robert E. Lewis, president, 
Sylvania Electric Products Inc., pinpoints the crux 
of the conformity question. Jack Staehle, vice pres- 
ident, Aldens Inc., Chicago, puts it this way: “The 
successful nonconformist conforms most of the time. 
He only fails to conform when it is necessary to 
reach a goal.” Or as Dr. James N. Farr, New York 
industrial psychologist, puts it: “Thoughtful con- 
formity is good.” 

The point: Good executives do not confuse ap- 
pearance and substance. They conform in routine 
matters to minimize waste motion and save their 
nonconformity for areas that really matter. 

Says Mr. Butler: “Many business firms, accord- 
ing to their ads, want executives who are imagin- 
ative, aggressive, and possess leadership qualities. 
Yet all too often, the man chosen gets the job be- 
cause he is sober, gregarious, well liked, inclined 
to co-operate with the majority, and knows how 
to wear a gray flannel suit. Employers spend too 
much time looking for stability and conformity when 
what they need is originality and courage.” 

Conformity is wasteful. It blocks creativity. It 
stifles individual initiative. It thwarts the aggressive 
man who wants to produce to the limit of his ca- 
pability. It’s the germ that begets industrial decay 
Inbreeding—the hiring of people who think and 
react similarly—leads to sterility of ideas. And that 
results in rigidity (or rigor mortis). 


Age of Security Seekers 


Most people today feel a degree of insecurity. But 
instead of seeking security in their own capabilities, 
many seek the security of the group, an avenue ol 
escape that industry has conveniently kept open 
For industry, this mass insecurity means a_ short- 
age of good people at the top and an excess of 








mediocre people at the middle and lower manage- 
ment levels. Dr. McMurry explains it this way: 
“Aggressive individuals with the capacity to take 
calculated risks . . . usually leave the company 
voluntarily or are forced out by conflicts with 
existing top management. In contrast, only those 
persons who need the security of a routine, regi- 
mented, and essentially protected field of activity 
remain for the 20 or 30 years required to reach the 
top by seniority. Here they may be cautiously good 
administrators of an established business—but rarely 
do they infuse it with new life and spirit and rarely 
are they able to meet emergencies. Large corpora- 
tions have a specific attraction to those with an 
unusual need for security and so come to have a 
disproportionate share, a supersaturation, of the 
passive, dependent, and submissive.” 

The quest for security is natural, and it can be 
provided in an orderly manner without stifling 
initiative. Clarence Randall explains: “No worker 
comes on the job alone. He carries with him affec- 
tion for his family and devotion to all the plans 
and purposes which give meaning to his life. Effort 
is response to the desire to achieve cherished objec- 
tives. Threaten those ideals, suggest that those 
purposes may be frustrated because of economic in- 
security, and reduction of effort inevitably follows. 
But give him an abiding sense of continuity and 
certainty of fair play from his employer in the 
sharing of mutual adversity, and you bring into 


“What has happened to the urge to compete 
and the willingness to get down to work? They seem 
to have given way to the age of the goof-off.~ 


HARVEY WHIDDEN, Vice President, Bulova Watch Co. 


'T believe that the average, over-all 
effectiveness of the best managed U.S. companies 
is under 10 per cent.” 


PATRICK E. HAGGERTY, President, Texas Instruments Inc. 


play one of the strongest motivating forces in human 
character—loyalty.” 


Age of Distrust 


A degree of security contributes to higher prv- 
ductivity, as Mr. Randall has testified. But some 
unions have tended to push for workers’ security 
in forms that, in the long run, seriously endanger 
their security. One of these forms is the placing ol 
limitations on the freedom of the employer. He 
must be at liberty to change his policies and practices 
to adapt to changing competitive conditions; he mus! 
have the right to introduce new processes of manu- 
facture, to change the nature of a job, to use his 
work force efficiently, free from featherbedding and 
makework restrictions. 

Current resistance to technological change by 
some unions is an example. New processes which 
improve productivity will increase employment in 
the long run, even though the short term effect 
might be displacement of some jobs. Most union 
leaders recognize that fact, but most are afraid to 
go along with it. Their members don’t understand 
it, and the leaders are dependent upon the members 
for their jobs. Management has sometimes tried to 
communicate the fact to workers but has generally 
failed to make its point. Why? 

Largely because a wall of distrust has been built 
between management and the worker. As Mr. Cyrol 
puts it: “When management representatives foretell 
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great doom if certain labor demands are granted, 
and when that doom does not come after the de- 
mands have been granted, labor is not likely to 
look to management for leadership. Labor will 
tend more and more to disbelieve what management 
says. The man in the shop is certain that man- 
agement is against him and the union is for him 
because he can be told that management said that 
pensions would ruin business; that paid vacations 
and holidays would stop business dead in its tracks; 
that insurance payments would be too great a load 
for the company to bear; and that workmen’s com- 
pensation insurance was all wrong and would bring 
destruction to business. It is regrettable that this 
trend continues because the businessman continues 
to be against everything that is later considered 
progressive. How can he hope to win back any 
of the leadership that once was his?” 

Too often, management has been completely with- 
out empathy, Dr. McMurry points out. Management 
has lacked the capacity to put itself in the worker’s 
shoes. The union is the worker’s sole defense against 
such a position. 

The heart of the problem lies in management’s 
failure to communicate effectively with its employees. 
Someone asked Al Zack, director of public relations 
for the AFL-CIO, why union publications were 
more effective than those of management. He re- 
plied: “I think it’s because we do not talk down to 
people.” Business communicators have been slow 
to examine union techniques and profit from them. 
This reluctance is often justified by such statements 
as, “Unions can say anything; we have to tell the 
truth.” 

“Alibis such as this are not altogether valid since 
the theory that union strength rests upon the telling 
of falsehoods is, to say the least, highly debatable,” 
asserts Robert E. Vivian, editorial and research di- 
rector, Employers Labor Relations Info’ >*ion Com- 
mittee Inc. “Union officials are hi, successful 
communicators. Year in and year out, they communi- 
cate in terms of mutuality—you and your job, you 
and your pocketbook, you and this union, you 
and this plant, you and this nation. The ‘you and 
us’ is always first, and this controlling motivation 
is in stark contrast to the cold aloofness of much 
of management communication. 

“Communication centered in the ability to reach 
the individual as an individual is widely applauded 
in other parts of our society, yet business communi- 
cators find the lesson difficult to learn. Good com- 
munications will not end strikes or eliminate union- 
ism. What it will do, unerringly when practiced 
over a period of time, is emotionally identify the 
individual with the company. That is a gain of the 
most profound magnitude.” 

The key to power in labor relations is the alle- 
giance of the workers. If management is to succeed, 
it must win and hold a substantial share of its 
employees’ allegianee. Says Dr. McMurry: “This 
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is one of the most demanding and urgent problems 
which faces management today. The employee who 
has little allegiance to the company not only is a 
potential striker; he is also prone to leave on short 
notice, to have a poor attendance record, to be a 
substandard producer, to waste materials, to abuse 
equipment, to be difficult to supervise, to mistreat 
patrons, and in general to become a missionary of 
ill will for his employer.” 

The challenge to U. S. management then, if it 
is to raise the productivity of its people and regain 
a position of industrial supremacy, is to take the 
initiative in bringing about a new industrial era, 


the... 


Age of Leadership 


Dr. McMurry hurls the challenge: “Top manage- 
ment has largely abdicated its role as leader be- 
cause it has been too preoccupied with its day-to-day 
administrative problems. It has had excessive con- 
cern with things rather than people. The role of 
leader has been largely pre-empted by unions and 
government, The task which faces management is 
to reverse the trend, and play, once again, the part 
of a leader—one who can capture the loyalty of 
employees. To the extent to which this type of 
leadership can be found, business will again as- 
sume its legitimate place in society, not only from 
the standpoint of insuring productivity and efficient 
business operation but also of offering employees 
the sense of direction which they so desperately 
need.” 

What are the qualities of leadership? STEEL posed 
that question to four men who have proved their 
ability as industrial leaders. Their answers: 

e “True leaders, whatever their fields, have one 
characteristic in common—their ability to create in 
others a desire to be identified with them and to 
help reach the goals they set forth’—Logan T. 
Johnston, president, Armco Steel Corp. 

e “In influencing others to strive willingly for mu- 
tual objectives, the leader must radiate confidence 
and create an instant image of competence. This 
can be more powerful than any other quality’— 
Ray R. Eppert, president, Burroughs Corp. 


e “I believe the important traits are conceptual 
skill and the ability to act decisively. By conceptual 
skill, I mean the ability to see an accurate whole 
picture from a series of related and even unrelated 
parts’—H. T. Hallowell, president, Standard Pressed 
Steel Co. 


e “No man can be a leader without . . . the willing- 
ness to make—and accept full responsibility for— 
major decisions”’—Lucius D. Clay, chairman, Con- 
tinental Can Co. Inc. 

¢ Bound reprints of the study on People Power are available 


at $2 a single copy; prices for larger quantities on request. 
Write Reprint Dept., Steet, Penton Bldg., Cleveland 13. Ohio 
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A new addition to the famous three star line 


New! Save space and money 
with Cutler-Hammer's 


Size 00 A-C Magnetic Starter 


Takes up to 20% less space...costs 
18% less than Size O Starters. Now 
you get two big new bonuses in control selec- 
tion . . . less space and less money Both with 
the all new Size 00 Starter. 

Before, you had to use a larger starter in 
applications where it really wasn’t needed. 
But, now you can use the Size 00 in about 
40% of the applications where the Size 0 is 
usually used. 

The new Cutler-Hammer Size 00 Starter 
performs to the same high standards you get 
from all Cutler-Hammer Starters. And, you 
still get vertical, dust-free contacts which add 
so much to more reliable starter performance. 
Your choice too, of 2-coil or 3-coil overload 


WHAT’S NEW? ASK... 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wisconsin « 
Hammer International, C. A. 


Division: Airborne Instruments Laboratory «+ 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A 


protection in the same small enclosure. 

The Bulletin 9586 Size 00 Starter can be 
used on any general application. Its maximum 
horsepower ratings: Three phase: 208/220 
volts, 1144 hp. 440/550 volts, 2 hp. Single 
phase: 115 volts, 144 hp. 230 volts, 1 hp. It’s 
available open or in NEMA 1 enclosure. 
Send for Pub. LO-40-A213. 


Why you get more from Cutler- 
Hammer. New things are happening at 
Cutler-Hammer—new, better products, new 
engineering ideas and talent, new plant capac- 
ity. We’re on the move. And, we'd like to 
show you how we could help you in any elec- 
trical control problem. Contact the nearest 
Cutler-Hammer distributor. 
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Subsidiary: Cutler 
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In dog-chasing-its-tail fashion, labor demands 
higher wages because living costs have risen. 
Management counters: Prices must be increased 
because of higher labor costs. Caught in the 
middle is the consumer, who is not represented 
at the bargaining table. 

In his new book, The Public Years, Bernard 
H. Baruch takes both labor and management to 
task for their actions. STEEL obtained permis- 
sion from the publishers, Holt, Rinehart & 
Winston, to reprint these excerpts. They spell 
out the challenge. 


‘Neglected Responsibility’ 


In 1919, Mr. Baruch was chairman of the National 
Industrial Conference convened by President Wood- 
row Wilson to achieve labor-management peace. 
Mr. Baruch relates his experience this way: 
“Although I sympathized with labor, I was never- 
theless impressed in those conference meetings that 
labor seemed to care no more about the public in- 
terest than did industry. Of course, there was a 
great deal of lip service, as there always is, to the 
‘general good.’ But neither labor nor industry was 
then, or is now, overburdened with a sense of re- 
sponsibility to the consumer, who alone remains 
unorganized; the consumers, in fact, are today one 
of the few groups not represented in Washington by 
a powerful lobby. Actually, the costs of the peren- 
nial struggle between labor and management have 
been passed on increasingly to the consumer. 
“Since that abortive attempt in 1919 to bring 
harmony to the industrial scene, the economic and 
political power of labor has grown tremendously. . . 
By abusing its powers, labor injures not only itself 
but the whole country. While it is the proper con- 
cern of union leaders to improve the lot of their 
followers, they must recognize that their demands 
must be economically justified. If wage and other 
demands are not accompanied by increased pro- 
ductivity, inevitably, prices will be out of reach, 
and foreign competition encouraged to the de- 
triment of the entire economy. American workers 
will wind up as the highest paid unemployed work- 
ers in the world . . . Unless labor leaders recog- 


nize this threat, they may well wind up ‘union- 
izing’ unemployment. . .” 


In discussing the inflationary problems of the U. S. 
following World War II, Mr. Baruch states: 

“There was not much attention paid (to) 
anti-inflation prescriptions. Nor was there much at- 
tention paid to a proposal I made before the House 
Banking & Currency Committee in March, 1946, 
for the creation of a High Court of Commerce, a 
sort of economic council, to decide questions at 
issue between economic groups whose quarrels jeop- 
ardized the well-being of the entire nation. 

“The idea of such a tribunal seems to me worth 
consideration today, in the light of labor-manage- 
ment wars which not only grow more bitter and 
prolonged, but whose effects on noncombatant 
consumers, on the nation as a whole, and on our 
world position grow more injurious. ‘The steel 
strike of 1959 . . . is a case in point. 

“The power of labor and management is such 
today that neither can win a clearcut victory over 
the other. Inasmuch as a sense of responsibility is 
not particularly well developed in either, the ques- 
tion is whether the nation can sit by while they 
fight it out—during which time the country suffers, 
and in the end pays the cost of these labor-industry 
wars. The legislation we have now is evidently 
inadequate to settle disputes and to protect na- 
tional interest. Consequently, some sort of tribunal 
along the lines I have suggested seems to me to de- 
serve study as a possible solution.” 
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RARE GASES 








in giant gulps or a steady flow...let an Airco on-site plant supply you 


top efficiency. 
Perhaps you also treat, cut, weld or scarf steel. All 


Looking for improvements in stee] making? Airco 
built on-site plants supply users with plenty of oxy- 
gen...no matter how much you need. 

This actual flow rate chart from a midwest mill pin- 
points the story: this Airco on-site plant handles the 
surge demands right in stride. Whether flow rate 
demands are high or low, an on-site plant based on 
Airco gas experience is your assurance of high 
(99.5%) or low (95%) purity oxygen supplied with 





AiR REDUCTION SALES COMPANY 


A division of Alr Reduction Company, incorporated 


150 East 42nd Street, New York 17, N. Y. 


More than 700 Authorized Airco Distributors Coast to Coast 


the more reason for Airco gas experience ... and 


Airco gases! Ever since steel and industrial gases 
first got together Airco has been associated with 
improved processes. 

For an on-site air separation plant... 
storage station, bulk delivery or cylinder manifold 
system... call in Airco. 


or a liquid 


On the west coast— 
Air Reduction Pacific Company 


Internationally— 
Airco Company International 


tn Canada— 
Air Reduction Canada Limited 


All divisions or subsidiaries 
of Air Reduction Company, Inc. 





Engineers! Air Reduction offers career opportunities. Contact Personnel Manager, New York. 





Shaping Metal 
for all Industry 


OHIO IRON and STEEL ROLLS 


Carbon Steel Rolls Flintuff Rolls Denso Iron Rolls 

Ohioloy Rolls Double-Pour Rolls Nickel Grain Rolls 

Ohioloy ’’K” Rolls Chilled Iron Rolls Special Iron Rolls 
Nioloy Rolls Forged Steel Rolls 


THE OHIO STEEL 


FOUNDRY COMPANY 
LIMA, OHIO 


PLANTS AT LIMA AND SPRINGFIELD, OHIO. .Virtual/y at the center of the Steel Industry 
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They Map Routes to Efficiency 


Mr. Cresap: 


EFFORTS to improve the productivity of employees 
at Westinghouse are centered in four general areas: 
Employee training, management development, re- 
alignment of duties to make maximum use of skills, 
and the creation of a climate in which employees 
can and do identify their own best interests with 
those of the company. 

A well trained employee team is the most im- 
portant asset of any company, and efforts directed 
toward improved employee performance must recog- 
nize the need for continuing development of this 


asset through effective coaching, counseling, and 
training. Thus, on-the-job training and coaching of 
employees by their immediate supervisors, together 
with the presentation of special classroom training 
to meet the development needs of employees, are 
major management responsibilities. 

The leadership provided by management in super- 
vising the work of employees is an extremely im- 
portant factor in employee productivity. To develop 
this leadership to maximum potential requires con- 
stant attention to improving methods of management 
selection, appraisal, and training. Of particular con- 
cern in the training area should be courses relating 
to individual and 
counseling skills, wage and salary administration, 
union contract administration, and work simplifica- 
tion. 

The effective use of knowledge and skills at every 
level of organization can contribute much to im 
proved employee productivity. Greater attention 
needs to be given to the realignment of both hourly 
jobs and salary positions to utilize the knowledge 
and skills of individuals. For example, the separa- 
tion of the creative and routine phases of the work 
of an engineer—with the routine being assigned to 
technicians—is increasing the 
morale of our graduate engineers. 

The creation of a working climate in which em- 
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ployees perform at a high level of productivity be 


group relations, coaching and 


eifectiveness and 


MARK W. CRESAP JR. 
President, Westinghouse Electric Corp. 





EDWARD L. DREYER 
President, Adamas Carbide Corp. 


cause they want to (not because they have to) 
should be a major objective of every corporation. 
Creation of the climate has many facets, including 
supervisory practices, communications, working con- 
ditions, opportunities for advancement, and compen- 
sation policies. 


Mr. Dreyer: 


Our biggest people wastes result from a lack of 
sound planning. As workers and managers, we 
aren't devoting enough energy to specific goals. 

Too many people are interested in their jobs or 
careers second . . . in security and a pleasant en- 
vironment first. They don’t have that burning am- 
bition and desire to succeed. 

This is a dangerous attitude and breeds inef- 
ficiency. The situation has reached the point where 
many people feel if they don’t do anything overtly 
dishonest, they have a vested right in the job. 

The answer is to motivate people through dem- 
onstrating to them that they will grow and prosper 
as the company grows and prospers. That’s why 
we have profit sharing retirement for our people 
rather than a straight pension plan. 

Another “carrot” is a semiannual management 
bonus that’s unrelated to salary. Here’s how it 
works: The four top operational managers under 
the president are given “x” number of dollars that 
they can apportion to the managers (down through 
the foreman level) under them. The share of the 
pie a man gets is directly related to his produc- 
tivity. The man receiving a good bonus is told 
why; so is the man getting only a modest one. 

Once a quarter, top management conducts a 
no-holds-barred question and answer session 
for bluecollar people. 

One key move to stimulate productivity: A com- 


WILLIAM M. WEAVER JR. 
President, Howe Sound Co. 


JOHN O. EKBLOM 
Chairman, Hupp Corp. 


mittee composed of foremen and supervisors func- 
tions as a troubleshooter, adviser to management, 
and does liaison work with hourly people. Besides 
handling tasks for top management, the committee 
brings two other benefits: 1. It provides the ma- 
chinery whereby an individual can criticize the 
policies of top management anonymously. 2. It 
gives supervisory management a chance to see the 
“big picture” through close contact with other de- 
partments and functions. 


Mr. Weaver: 


To keep people productive, you have to maintain 
a spirit of enthusiasm within an organization, all 
the way from top management down through the 
bluecollar ranks. This means a company can’t sit 
still—it has to continually expand. 

People need incentives, and there’s no better way 
to create them than for a company to grow fast 
and offer the rewards of rapid promotion. For exam- 
ple, the average age of our executives is under 45. 
Our people know that when an opening occurs, 
someone in our organization is going to get a crack 
at it—they know we aren’t going to bring in rela- 
tives, or someone else from the outside. 

We demand that a manager be a friend as well as 
a boss to the people under him. One necessary 
qualification for any manager is that he have a 
sincere interest in and liking for people. That’s 
why we make morale the responsibility of each 
manager. This doesn’t mean a manager should be 
afraid to demand more from his people (we strive 
to instill in our people the idea there’s no such 
thing as “can’t”), but at the same time, we don’t 
want people aggravated to the point where they’re 
nonproductive. 

Again, there’s no substitute for enthusiasm to stim- 


STEEL 





ulate productivity. And enthusiasm has to start at 
the top and be carried right down to the lowest level 
in the organization. 


Mr. Ekblom: 


The key ingredient in raising a man’s productivity 
is to put information into his head without hurting 
his ego. At Hupp, that is done chiefly by clinics 
which demonstrate practical ways to get practical 
results, mainly by studying how others do it. 

Hupp has taught its people how to recognize 
trouble developing at lower levels through reading 
and interpretation of available data. We had good 
men who didn’t know how to read a balance sheet 
and income statement. We taught them (in 5 hours) 
the few things they needed to pick up from these 
statements to correctly use and interpret the informa- 
tion. 

We are so sold on the philosophy of “home grow- 
ing” talent that we would rather promote a man 
one-fourth trained than bring in an outsider 100 
per cent trained. The reason: Morale. 

Hupp’s other approaches to motivating people can 
be capsulized this way: 

e Spur morale by better communications. At Hupp 
this takes the form of the Key Club, composed of 


GEORGE MEANY 
President, AFL-CIO 
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all members of management—from president to 
foreman. The club acts as a status symbol and also 
as a pool of manpower from which managerial pro- 
motions will be made. Through communications 
tools, such as a monthly news letter, managers from 
diverse divisions are motivated to think about the 
company as one unit. 

e Hold quarterly, “open door” board meetings, 
where line and staff managers engage in a “give 
and take” session with directors. No question is dis- 
regarded; no area is “off limits.” As a result of the 
meetings, component orders have been placed be- 
tween divisions; personnel with specialized talents 
have been located and loaned; valuable contacts 
with customers, prospects, and suppliers have been 
unearthed; and joint purchasing agreements formu- 


lated. 


Mr. Meany: 


Undoubtedly there are many thousands of work- 
ers whose full skills are not being used, This is 
rarely due to their own choice but to lack of op- 
portunity—a skilled machir.ist may be employed on 
a routine assembly line job because there is no 
work for machinists. And, of course, the problems 
of the Negro, solely because of his race, are monu- 
mental. This poor utilization of available skills is 
deplorable. 

I would not deny that there is some outright 
resistance to technological change and some forced 


employment of unnecessary help in American in- 
dustry. But I do not think the problem among wage 
earners is of any greater magnitude than, say, the 
employment of junior executives whose only quali- 
fication is a relationship to someone in top man- 


agement. 

In short, I do not believe that the inefficiency of 
people is a major problem. The waste from that 
source is beneath notice compared with the waste 
brought about when the steel industry, for exam- 
ple, operates at only 50 per cent of capacity. 

But taking people waste as whole, what can we 
do about it? 

To us in the labor movement, the basic need is 
full employment as a permanent feature of the 
American economy. The remaining pockets of out- 
right resistance to technological change are caused 
entirely by fear—fear of unemployment, fear of 
downgrading. Unhappily, these fears have all too 
often been justified. 

Therefore, we feel that a sustained rate of eco- 
nomic growth, brought about in part through 
federal leadership in such fields as area redevelop- 
ment, housing, aid to education, adequate minimum 
wages, coupled with fiscal policies that will pro- 
mote buying power as well as productive capacity, 
is the only way to minimize people waste. 

To put it another way, the efficiency of people 
is of little significance in a stagnant economy. Sup- 
pose over the last year, the basic steel industry 
could have increased efficiency by 10 per cent; the 
only predictable result would have been a reduc- 





WILLIAM B. GIVEN JR. 
Chairman, American Brake Shoe Co. 


tion in operations to about 45 per cent of capacity. 
Who would gain from that? 

Efficiency, then, must go hand in hand with 
economic growth and full employment. Only in 
this way can our country be strong at home and in 
the world. 


Mr. Given: 


Lack of good human relations is the greatest 
productivity killer in industry today. 

People are just about as productive as the human 
relations atmosphere set by their managers. The 
greater the interest shown in a man, the more pro- 
ductive he becomes. 

We have had plants where productivity was bare- 
ly high enough to keep the doors open. We have 
others where employees have fought their way to 
the plant through blizzards and then turned out a 
record day’s work. This shows a startling difference 
in atmosphere, and in every case it can be traced 
to one thing: The leadership of the individual man- 
ager. And the managers who get the most out of 
people are the ones who show the greatest interest 
in them. 

How do you show this interest in a man? 
¢ Be sure his job and his rewards fit his ability, 
ambition, and potential. 
¢ Make sure he knows and believes his job is im- 
portant, 

e If you think well of him, let him know it; and 
let him know you expect his best. 
© Don’t run his job; help him to run it himself. 


¢ Temper honest criticism with honest praise. 

e Encourage his ideas. If they’re no good, explain 
why. If they can be used, be sure he gets the credit. 
® Welcome his interest in things beyond the limits 
of his present job. 

¢ Help him be able to go home proud of his com- 
pany, of his job, and of himself. 

Brake Shoe also tries to capitalize on the com- 
petitiveness of individuals by seeing that all levels 
of plant management get a monthly statement on 
where their operation stands (in terms of such things 
as overtime, profit and loss, and safety) in relation 
to other company operations, This way a man can 
measure his performance against his opposite num- 
ber in another plant. 


Mr. Higgins: 


Managerial inefficiency sometimes arises from out- 
side or technical factors which limit management— 
such as unforeseen disasters, a suddenly deteriorat- 
ing market, insufficient capital, or incompetent as- 
sistants. Those factors are usually given as excuses 
for ineffectiveness. 

But in nine out of ten cases, the real trouble is 
with the type of manager himself and is more 
frequently rooted in his character, rather than errors 
of judgment. The role of his necessary hard work, 
patience, determination, and steadfastness may fre- 
quently be underemphasized by professional analysts. 

The same analysts will shortly be urging more de- 
votion to human relations, public affairs, participa- 
tion management, development of replacements for 
each executive, diversification, and study of break- 
through technologies which may not be germane. The 
intent may be all well and good. But if in the proc- 
ess the manager should let his standards and the en- 
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"Stimulate people to work smarter... not to work harder” 


forcement of them become diluted, he is opening 
the door to the tendency of work to expand to oc- 
cupy the force as set forth by one of Parkinson’s 
laws. The organization stops moving ahead. 

Even under adverse conditions, it can be a dis- 
tasteful thing to have to enforce basic standards. 
Managers, as well as others, have a tendency to let 
things drift in the hopes they will get better. The 
lack of “guts” is frequently at the base of ineffective- 
ness. 

Nor can a manager suddenly determine to get 
tough (all on his own) for a while; his standards 
must be shared within his organization. Conse- 
quently, along with guts goes a degree of patience 
and willingness to plan and see through the moves 
that should be made. 


Mr. Hayes: 


While industry and its spokesmen may profess 
to be worried about people waste, our concern in 
the labor movement is with the waste of people and 
their skills in this period of fast moving technological 
advances. 

I suppose the easiest way to eliminate people 
waste in industry is to eliminate people altogether— 
which seems to be the eventual objective of auto- 
mation. And though the history of technological 
development indicates that man will eventually ad- 
just and benefit from automation, I am deeply dis- 
turbed by the tendency of industry to ruthlessly 
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slash job opportunities of human beings without a 
seeming care for what will happen to them. 

Rather than engage in a lengthy discussion of “ef- 
ficient use of machines and materials,” I should 
like to comment on the cost-price squeeze. 

Although the labor movement in America is 
firmly committed to the free enterprise system (and 
agrees that employers have a right to enjoy a fair 
profit), we do not believe it is right or good for the 
system that the steel industry should reap a re- 
turn of 17 per cent on investment while operating 
at less than 60 per cent of capacity, or that prices in 
the auto industry should be high enough to yield 
20 per cent after taxes on net worth on “standard 
volume” production, which is attained if plants op- 
erate only 180 days a year. 

These are unconscionable profits, and they lead 
to the kind of pricing policies that result in un- 
conscionable waste of manpower and facilities. 

I would suggest that if industry would scale down 
its appetite for profits to the traditional rule of 6 
per cent on investment, it is quite likely that the 
cost-price squeeze would soon disappear in a rising 
volume of new consumption, stimulated by lower 
prices. Such a move would undoubtedly strengthen 
America’s position in world markets. 


Mr. Mitchell: 


The least efficient way to use a person is to have 
him pushing a wheelbarrow. The most efficient: 
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Train him to push buttons that push lots of wheel- 
barrows. 

We don’t want our people to work harder. We 
want them to work smarter. 

In the next decade, research and development 
will have to be doubled (from the present $15 bil- 
lion a year). This will enable us to make more ef- 
fective use of manpower as well as brainpower. In 
addition, greater emphasis must be placed on man- 
agement development and employee training, to- 
gether with more automation in office and plant. 
Through automation, we can release more people 
from clerical and production tasks to sales and 
service. This is using people more efficiently. 

To stimulate people to work smarter, I believe 
in financial incentives. That’s why we instituted a 
profit sharing plan at Sylvania some years ago. 

We believe that for people to work most effec- 
tively, they must identify themselves not only with 
the job but with the company. You get greater 
performance if you can make a man see the tie-in 
between his performance on the job and the fi- 
nancial standing of the company and then let him 
share in the company’s growth. 

Yet it’s not enough to realize greater manhour 
efficiency. The big job is to stimulate creative think- 
ing. For the hourly worker, this is handled via 
the suggestion system route. For managers, it takes 
the form of profit improvement—a formalized pro- 
gram where every department has a monthly and 
yearly quota for improving profits by doing things 
more efficiently. This is far more than cost reduc- 
tion. It is a case of finding new and better ways 
of doing things. 


Mr. Olson: 


Most people are inefficient. A man’s day to day 
efficiency is affected by his own motivation, per- 
sonal aptitude, and the atmosphere in which he is 
working. 

The biggest people wastes occur in jobs where 
it is impossible to set a standard of productivity, 
which includes the factors of energy, time, and 
cost. Management has made real progress in the 
establishment of standards wherever the jobs are 
mechanical and repetitive so that they may be 
rated against work studies and time studies. Most 
waste occurs in areas that are not timed, or where 
the efficiency is not measured to any specific degree. 
We know, for instance, that when we are able to 
time study a job on a specific machine, we can ex- 
pect up to 100 per cent increase in efficiency from 
the average worker. I presume that if we could 
time study officework, we might be able to produce 
the same improvement in basic efficiency. But since 
that would be difficult to do on many jobs, we 
must look to other methods to improve the daily 
efficiency of our people who do not have repetitive 
and more or less mechanical jobs. 

In the supervisory areas of the shop, we can use 
such things as the level of scrap, monthly number 
of labor grievances, and departmental measurements 
of work performed (and measure them) against 
some sort of historical standard. 

In sales areas, we can establish quotas based 
upon regional territorial analyses. In highly tech- 
nical areas, such as in engineering, establishing 
standards is far more difficult, and I believe a long 
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range view of results is probably the only practical 
measure of efficiency. 

In the top management area, we can use the bal- 
ance sheet and profit and loss statement, together 
with the return on assets employed, as measures of 
efficiency. 

To eliminate time wastes in the areas that are 
difficult to set to standards, the most important 
factors include incentives, opportunities for advance- 
ment, and recognition of accomplishment. Those 
things can be accomplished by bonuses, personal 
interviews, and continued improvement in commu- 
nication between departments and groups of people 
within a corporation 


Mr. Johnston: 


True leaders, whatever their fields, have one char- 
acteristic in common. It is their ability to create in 
others a desire to be identified with them and to 
help reach the goals they set forth. It is an ability 
founded on integrity. 

I believe that every manager can learn the man- 
agement skills of planning, organizing, leading, and 
controlling. In our company, we go to great lengths 
to teach and reinforce these skills. 

Yet each man must develop his basic leadership 
ability for himself. To do so, he must begin by recog- 
nizing that those who work with him will produce 
far more if they are stimulated to offer their co- 
operation than if they are driven or coerced. 

What causes inefficiency? It seems to me that a 
manager is most likely to be inefficient when he 
lacks a clear understanding of his responsibility and 
authority. 

To be effective, he must have a firm conception 
of the framework in which he is to operate. He 
must know exactly what is expected of him. 

When he does not, he is hampered in a number 
of ways. He is often hesitant to act. Trying to find 
his definite sphere, he must constantly probe and re- 
treat. Sometimes, he may not act at all. 

So a major responsibility of the top manager is 
to clearly define the work of the managers associated 
with him. There is no substitute for the old formula: 
Tell a man what his job is; give him the tools to do 
it; leave him alone to do it; hold him responsible 
for results. 


Mr. Levinson: 


Empire building is certainly one of today’s big- 
gest wastes of people. Too many men in middle 
management are preoccupied with building walls 
around their jobs. They’re more concerned about 
personal security than they are about doing what’s 
best for the company. 

One solution is to break down the barriers—to 
eliminate some of the rigidity in business organi- 
zations. We do not refer to the organization chart 
before we enter into a discussion with anyone. We 
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believe the best way to promote teamwork is by 
talking to each other. We encourage communica- 
tion at all levels. 

One way to get maximum efficiency from people 
is to eliminate any doubts they may have about 
their job or their company. In addition to having 
thorough orientation programs for our employees 
including informal meetings with top management 
—we have special seminars for key operating peo- 
ple. Once a year, we bring them together for a 
full day’s discussion of the national economic out- 
look, specific factors that will affect our business, 
and ways that we can improve our teamwork. We 
get expert opinion from guest panelists—steel ex- 
ecutives, editors, bankers, congressmen, and econo- 
mists. 

The trouble with some of the management con- 
sultants is that they spend a lot of time making 
organizational charts and putting people in little 
boxes. They draw the boxes and then find people 
to fit them. I don’t agree with this. I think you 
have to know your employees well enough so that 
you can tailor jobs to their talents. 

When a man leaves our organization, we never 
try to get a carbon copy to do the identical tasks 
of his predecessor. We re-evaluate the staff and 
decide whether someone’s responsibilities can be 
broadened to include the duties of the one who 
left, or whether the man who is moved into the 
vacant spot should give the work he has been doing 
to someone else, in a sort of chain reaction. After 
shifting people around, we may find that what 
we need is a new man someplace else in the organi- 
zation—not in the spot that was vacated. 





IMPORTED Brass Mill Products 
OR 


AMERICAN MADE Brass Mill Products 


Which 


Costs 
more? 


Even if you can buy imported brass mill products for a few cents less... 


the real price you pay may be a lot higher. 


Here are a few factors to consider should you be tempted into purchasing 


brass mill products made in a foreign country... 





Are you sure of quality? 

Your finished product can be no better than the quality of the materials you use. 
Products from U.S. brass mills must meet the rigid standards and specifications that 
were developed for your protection in the first place. 


Is there anyone to back it up? 
If specifications change or unexpected problems arise you can be sure of getting com- 
plete satisfaction from a reliable and accessible American manufacturer. 


Are deliveries prompt and dependable? 

Punctual deliveries can mean less capital tied up in inventory ... greater flexibility in 
production planning. In periods of stress and short supply, your domestic supplier is 
your surest source of needed materials. 


How about technical help? 
U.S. brass mills have the most advanced technical facilities available to help you make 
a better product or improve your manufacturing process. 


Have you considered the indirect costs? 

The U.S. brass mill you buy from pays its share of local, state and federal taxes, just 
as you do. Brass mill imports represent a loss of millions of dollars in taxes which, 
directly and indirectly, increase your tax burden. Foreign brass mills pay taxés in their 
own countries. 


Are you hurting your own customers? 

Brass mill imports represent a loss of many millions of dollars in labor purchasing 
power. With the business cycle being what it is, this loss can have a serious effect on 
the welfare of your company. 


Do you want a lower standard of living? 

Foreign brass mill workers are paid about 1/3rd to 1/10th as much as U.S. brass mill 
workers. If American business buys from foreign brass mills because of lower labor 
costs... how can the American standard of living be maintained? 


For greater value in brass mill products... 


MADE IN U.S.A 
TO THE STANDARDS 


Buy from a reliable American manufacturer eae 


for additional information write to the COPPER & BRASS RESEARCH ASSOCIATION, 420 Lexington Avenue, New York 17, New York 
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YES SIR... THATS ‘CUSTOM CONTROL! 





Control laboratory determines compound best 


suited to your need 


It takes more than machines to 
turn out a consistent, uniform batch 
of oil seals . . . That’s why IPC 
started the highly critical “custom 
control system.” 

After engineering and lab analy- 
sis a specific recommendation of 


OIL SEALS 


PACKINGS 


PRECISION MOLDING / 


Engineering Test Laboratory check final design... 
establish tolerance limits for production. 


manufacture is made for your oil 
seal. Critical tolerance levels are 
established to guide the many 
Quality Control people who will 
follow your parts as they move 
through our plants. At any time, 
our QC department can halt pro- 


“QC,” Quality Control technicians are located 
throughout the plants to examine your parts as 
they’re being made. 


luction if they find variances in 
manufacture. 

Result? . . . Uniformity .. the 
assurance that IPC is controlling 
quality for you. 

We would be happy to show 
you this model system at work. 


Custom designed for your application 


INTERNATIONAL PACKINGS <o2 oration 


IPC 


Bristol, New Hampshire 





Make It 


gallgis 
POWER 


Your 


Strongest Asset 


WE’RE getting more power from our machines 
via higher speeds, greater reliability, and added ca- 
pacity. 

Are we getting more power from our people? 

No, say the experts. 

“In most of America today, this is the age of 
the half done job, the era of the goof-off, the high 
tide of mediocrity,” charges Charles H. Brower, 
president of Batten, Barton, Durstine & Osborn, ad- 
vertising agency headquartered in New York. 

What’s the payoff for fuller use of our human 
resources—7.8 million metalworking employees? 


@ On the cold war front, the nation that most ef- 
ficiently uses its human resources will win. The 
U. S. is not conspicuously ahead of Russia; some 
claim we're behind. 


e On the national front, more efficient use of 
people can mean a higher standard of living, lower 
prices, more sales, and added employment to meet 
the greater demand. 


e In the export-import battle, U. S. metalworking 
will never be able to offset its wage and salary bill 
(the highest in the world) until it uses its people 
power more effectively. 


¢ In your own company, for every | per cent that 
your people can improve your economic produc- 
tivity, you can improve your per share earnings by 
2!4 to 7 per cent after taxes and other payments, 
says Allen W. Rucker, president of Eddy-Rucker- 
Nickels Co., Cambridge, Mass., consulting firm. He 
points out that it’s more profitable to make money 
with than out of employees. 


e Your more efficient use of your own resources 
can bring higher income and better job satisfaction. 
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Turning the Corner? 


In the 1950s, physical output per manhour in 
manufacturing grew at the average yearly rate of 
less than 3 per cent, while payrolls rose at the 
rate of more than 6 per cent. The gap had to be 
made up through higher prices. 

“This inflationary process, now persisting for more 
than 25 years (not merely since the end of World 
War II) is likely to continue,” believes Mr. Rucker. 
He sees yearly earnings per employee in metalwork- 
ing growing at the compound rate of more than 
5 per cent through 1968. He doubts that physical 
output will grow that fast. 

His prediction can be proved wrong only if 
metalworking gets more for its payroll dollar. We’ve 
already seen what powerful factors work against 
more effective use of people power (Page 93). How 
can they be overcome? 

“The starting point is to know your goals in 
business,” points out Henry W. Spitzhoff, vice presi- 
dent of Robert Heller & Associates, Cleveland man- 
agement consulting firm. “An amazing number of 
companies have no clearcut goals. The objectives 
may have been set years ago, but they’re obsolete 
now. Often, nobody but the president knows what 
the targets are. They sometimes become so blurred 
and distorted in transmission that they are nearly 
useless. Occasionally, they are too theoretical to be 
useful.” 

Mr. Spitzhoff asks: “How can a company fully 
use the power of its people when they don’t know 
what they’re shooting for? If you don’t know your 
goals, how do you know what people to hire and 
what to have them do?” 

After the goals are set, plan (on the administra- 
tive level) how you are going to hit your target, ad- 
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Thomas F. Morris 


HUNDREDS of little red and white stickers bear- 
ing the “TCM” the walls and 
windows of the main plant of SKF Industries Inc. 
at Philadelphia when employees arrived for work 


letters were on 


one morning last August. 

Next came a message: “After your job . . . TCM” 
was printed on table tents in the company’s lunch- 
room. Employees later found “TCM .. . in your 
car” on a sticker under their windshield wipers 
when they left the plant. 

The teaser campaign lasted a fortnight before 
the explanation came—first at the regular monthly 
meeting of middle managers, on the following day 
management letter to foremen on up, and 
finally in the employee publication, The Sphere. 

“TCM stands for The Competitive Man,” reveals 
Thomas F. Morris, vice president, industrial rela- 
tions, who heads the TCM drive. 

“He is the symbol of the driving force of free 
enterprise,” Mr. Morris says. “In his talented hands 
may well rest the future of humanity—indeed life 
on our earth as we know it. SKF has chosen him 
as a symbol of a campaign aimed at making us 
The program will 


in a 


a more competitive company.” 





The Competitive Man 


1961, and aims at these 


last through January, 
issues: 
1. Foreign competition. 


2. Manpower waste. 


3. Material waste. 
4 


. Teamwork. 


The house organ, letters, meetings—almost every 
of communications—have been used to in- 
from management to the 


form 
form all employees, 
sweeper, that scrap and careless work practices cost 
more than $1 million annually at the main plant. 

Especially effective was a chart showing electric 
power used during a typical day. It indicated how 
machinery was turned off early before lunch and 
quitting time. The power load figures revealed that 
100 per cent of SKF’s equipment at the main plant 
was running for only two and a half hours dur- 
ing a shift—from 8 to 10 a.m. and from 1:15 to 1:45 
p.m. 

“The documentary proof on power was a real 
shocker,” says Thomas A. Fitzgerald, public relations 
director. “As a result, work practices have improved 
dramatically.” 

Employee reaction to the entire program has been 
generally good. Some have even written to man- 
agement: “It’s about time.” SKF’s suggestion sys- 
tem has been flooded with cost cutting ideas direct- 
ly generated by TCM. 

Union officials protested at first, but they calmed 
down when Mr. Morris made it clear that TCM 
was directed at all employees. 

The program was eight months in the planning 
stage, including a pilot run at SKF’s Tyson Bear- 
ing Corp., Massillon, Ohio. Mr. Morris believes 
TCM contributed to new understanding with the 
union there. After recently completed negotiations, 
Local President Martin Gradijan wrote in the union 
paper: “Management’s problems are our problems. 
So let’s all begin to pull together like civilized and 
progressive human beings, instead of going back- 
ward to the days when unions and management 
were always at each other’s throats.” 

Says Mr. Morris: “TCM costs only 10 to 15 per 
cent more than the usual communications program. 
It has worked so well in Massillon and Philadelphia 
that we will use it at all our plants.” 





vises Mr. Spitzhoff. Is the organization central- 
ized or decentralized? Is emphasis on sales, pro- 
duction, research, finance? Or is it equally placed? 

Next, people are needed to run the key spots. 
In planning business goals and then operating to 
obtain them, you succeed only if you have the 
right people at the right places. Selecting them 
is perhaps the toughest job of all. 

After you choose key people, you'll have to get 
competent helpers for them. 


Then you'll need controls and checks to de- 
termine if your people are doing the job they’re sup- 
posed to do. Here are the three major controls 
you'll need to check your use of human resources: 

1. Sales forecasts and comparisons with the com- 
petition. 

2. Profit margin and profit-on-investment checks. 

3. Controls on budgets, assets, liabilities. 

If anything is wrong in any of those determina- 
tions, something is amiss with your people power. 


STEEL 








All other controls stem from those. Merit systems, 
job evaluating programs, incentive plans, and many 
others are good. Yet, they are all tools, not panaceas. 
Like any good tool, they must be used and kept 
sharp. 


Catalysts for People Power 


Goals, plans to achieve the goals, people to carry 
out the plans, and means of checking on how the 
people are doing—they make up the framework 
within which you can revitalize your people power. 
But it’s not enough. Your program still lacks the 
sparks of life. The principal sparks are good com- 
munications, knowledge of what motivates people, 
and the ability to lead. 

In communicating, explain what you're doing, 
why you’re doing it, and how. Techniques of 
transmitting that information are important, too, 
yet not as vital as the facts themselves. Some com- 
panies overemphasize the techniques. 

What should you tell about your company? Jack 
S. Parker, vice president of General Electric Co., 
believes six facts must be explained and repeated 
until they are fully understood by everybody—em- 
ployees, their families, their neighbors, all people 
in the community where the business operates, cus- 
tomers, and stockholders. 


1. Wages are ultimately paid by customers, not 
by the owners or managers of business. The owner 
takes the risks, and the manager makes the de- 
cisions that are involved in producing goods or 
services. 


2. Inflated wages mean inflated prices, which 
ultimately hurt the wage earner like everybody else. 
The exact point at which a proposed wage increase 
exerts inflationary pressures may be difficult to de- 
termine and therefore subject to argument, but the 
principle is still true. “The sad fact is,” says Mr. 
Parker, “that many union officials are willing to 
ignore the harm that inflation does to the economic 
interest of the union members, so long as they can 
get credit for always getting ‘something more’ with 
each new contract.” 


3. Employment security depends on the opportun- 
ity to continue producing goods and services that 
customers will buy and at a price the customer is 
willing to pay. “Each employee, no less than the 
company as a whole,” says Mr. Parker, “must meet 
competition. The objective of union officials is to 
prevent employees from competing with one another, 
either in the same business or any other.” 


4. Competition for jobs is not decreasing in the 
U. S.; it is increasing. Most jobholders in this 
country are competing for their jobs in both the do- 
mestic and world markets. 


5. If productivity improves, the benefits must be 
shared among workers, customers, and owners. 


6. A substantial part of the gains from improving 
the business operation must be reinvested in research 
and development and in new and improved facilities. 
If that isn’t done, the wellsprings of economic prog- 
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Motivating 
The Creative Man 


A SPECIAL problem in motivation arises with 
creative people. 

They comprise the most important human re- 
sources you have because they dream up the ideas 
that make American industry go and grow. Crea 
tive talent perhaps cannot be enlarged, but it can 
be used more productively, says Alex F. Osborn, 
co-founder of the advertising agency, BBD&O 
Industry can encourage creativity by hiring the 
right people, providing them with the right super- 
vision in the right climate. 

A creative person is emotionally free, willing to 
share ideas, verbally expressive, often bored with 
people, fluent with ideas, positive in temperament, 
not particularly orderly in behavior but sys- 
tematic in thought, impatient with people but per- 
sistent with ideas, impulsive, generally above av 
erage in intelligence (but not always), perpetually 
dissatisfied. 


IN DEALING WITH CREATIVE PEOPLE, 
THE GOOD SUPERVISOR: 

. Genuinely delegates. 

2. Gives goals, but not methods. 

. Gives recognition through title, status, 
and money, without burdening them with 
administrative duties. 

. Champions them with top management. 

. Supervises firmly, but not too closely. 

Supervisors are the key to maintaining the right 
climate for creativity. But atmosphere must start 
from the top men or man, and it should spread 
through all departments, not just engineering and 
research, usually considered the “creative” parts 
of an organization. 


THE SUPERVISOR NEEDS TO KNOW THAT 
THESE MOTIVATE THE CREATIVE MAN: 


1. He wants to solve problems. 
2. He craves personal gratification. 


. He seeks prestige. 


3 
4. He needs more money. 


5. He wishes an advance in title. 
6. He has a strong competitive instinct. 
7. He desires fringes (like bonuses). 

The right people, supervision, climate, and moti- 
vations cannot guarantee creative vigor. They can 
only help sustain it. The source of creativity is 
as mysterious as that of life itsel/—and just as 
fragile. Handle with care. 





Human Engineering Institute 


Helps Develop People Resources 


Joseph S. Kopas 


HUMAN Engineering Institute is a unique organ- 
ization whose function is to revitalize people power. 

It’s a private, nonprofit body that works under 
contract with industrial clients to make better 
use of their human resources. It was formed six 
years ago to supply answers to some of industry’s 
personnel training and development problems. Re- 
public Steel Corp. was its first client. Although 
the institute now has many others, Republic is 
still its major one. 

The institute believes that poor job placement, 
lack of leadership, mediocrity in management, and 
poor workmanship are the major blocks to the 
full use of people power. Its director, Joseph S. 
Kopas, says that management has two principal tools 
which have been overlooked: 

1. Vocational guidance, whereby proper selection, 
placement, and upgrading put the right people in 
the right jobs. 

2. Training and development, whereby better 
job proficiency, conscientiousness, and growth im- 
prove the skills of the people and their pride in 
performance. 


IN VOCATIONAL ANALYSIS, 
THE INSTITUTE IS DEVELOPING AND OFFERS: 


* Pre-employment testing designed to screen pros- 
pective employees before they are interviewed. 


* Vocation testing and analysis to identify candidates 
for management training programs and key place- 
ments. 


* Vocational counseling for sons and daughters of 
clients’ employees to help them better plan and 
prepare for careers (often with the parents’ em- 
ployers). 

In vocational training and development, HEI 
leaves to the company the task of teaching the 
what and how of the position. It takes on the 
background training, which helps give the why or 
theory. 


IT PROVIDES THESE PROGRAMS TO 
DEVELOP MANAGEMENT PERSONNEL: 


* Induction and orientation, designed to give the 
new supervisor a basic understanding of supervisory 
duties, responsibilities, methods, and philosophy. 


* Four-year internship in management provides 
extensive training for new supervisors aimed at 


building sound management philosophy and prac- 
tical methodology. It features a two-phase approach 
—related training (class) and applied knowledge 
(on the job). 


* Basic economics supplies supervisors with the 
facts needed to understand the operation of our 
free enterprise system. 


¢ Discussion leading builds a sound approach to 
managing people and provides a method for tapping 
the potential of group thinking and participation. 


* Building management co-operation (BMC) makes 
“management teamwork” theory a practical reality. 


* Technical management training prepares success- 
ful supervisory personnel to assume executive posi- 
tions. It stresses the top level viewpoint, philosophy, 
and techniques. 


* Battle of productivity helps supervisors over- 
come obstacles that interfere with efficiency. 


FOR NONSUPERVISORY EMPLOYEES, 
THE INSTITUTE OFFERS: 


* On-the-job training service to assist companies in 
establishing effective programs. 


* Training of key production and maintenance em- 
ployees to help them keep up with technological 
advances. 


* Retirement planning, a series of conferences to 
help older employees prepare for retirement. 


HEI tailors its programs to fit the client’s needs. 
Its courses are voluntary and taken on the em- 
ployee’s time at HEI facilities in Cleveland, War- 
ren-Niles, Ohio, Canton-Massillon, Ohio, or Gads- 
den, Ala. A fifth center is being built in Chicago. 
Instructors and discussion leaders are selected from 
the clients’ managerial ranks, and they are trained 
by HEI. The institute limits classes (15 to 18 stu- 
dents) and makes maximum use of visual and other 
teaching aids. 


The company, not the employee, pays the cost of 
the courses and other services. HEI budgets on 
the basis of $100 per man for 30 weeks’ training. 


Republic currently has 2100 hourly and 425 man- 
agement people taking the institute’s courses, 30 
per cent more than a year ago. 





ress will dry up. Profit is a necessary element of 
the cost of all products. 

The techniques of communications depend on your 
situation, yet certain tenets must be followed no 
matter who you are: 


1. Be truthful and credible. If you make an 
error, acknowledge it quickly. If your claims are 
true but challenged, support your position with 
facts. 

2. Talk up, not down, to your employees. 


3. Communicate continually. The crash program 


may crash for a total loss. 


4. Make your communications two-way by being 
as direct as possible. The face-to-face approach is 
best. Caterpillar Tractor Co., Peoria, IIl., gives this 
advice to make better communicators of its managers, 
from the foreman on up: Listen to your people; 
ask for their suggestions; tell them what’s going on; 
tell them how they’re doing. 

Communications budgets vary widely in metal- 
working. The minimum is $1 per employee per 
year, excluding salaries for public relations people 
and similar specialists whose primary job is com- 
municating. Like GE’s, your program can go all 
the way, with plant newspapers, news letters, bul- 
letin board displays, letters sent to the employee’s 
home, educational courses. Or you can follow the 
route of American Motors Corp., another company 
with successful communications. It has no plant pa- 
pers, no regular news letters, no courses on economic 
understanding. It does send letters to the homes 
from to time, but emphasizes personal, direct com- 
munications—from George Romney on down. For 
example, AMC rented Milwaukee County Stadium 
last Labor Day so Mr. Romney could talk to Milwau- 
kee employees and their families. The company also 
emphasizes quality with booklets and plant slogans. 

The second spark to give life to your program 
for revitalizing people power is motivation. Good 
communications motivate people if the appeal is 
to sensitive areas. Mr. Rucker says people like: 

1. Association with important people. They want 
occasional contact with the company president 
and other top officials. 

2. Association with important events. They want 
a feeling of belonging. 

3. Predictability, rather than security. They want 
a hand in events that will affect their destiny. 

4. Recognition and use of mental as well as 
physical abilities. That’s the motivation most fre- 
quently overlooked. 

5. Money. They want it, of course, but it’s often 
not the most important need. 

If you have goals, a program to achieve the goals, 
and means of communicating to motivate people, 
you are well on the way to leadership. That’s the 
third spark needed in revitalizing your people 


power. 
Burroughs Corp., Detroit, says leadership involves 
professionalism; mental and physical energy; emo- 
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tional stability; an instinct for human relations; en- 
thusiasm; persistence; and the ability to plan, dele- 
gate, analyze, seek and use advice, make decisions, 
control and win co-operation. 

You can describe how to get leadership and what 
it is—up to a point. Indescribable is the magic of 
winning hitherto unmatched performance out of 
people working individually and together. Then 
you get a synergistic effect—two plus two equals 
five, or more. 

We’ve examined the principles that apply basically 
to more effective use of human resources. Yet jobs 
and people differ. Let’s look at special approaches 


needed in three areas—in management, in nonsu- 
pervisory whitecollar levels, and in hourly positions— 
to see how to best improve the individual and team 
performance in revitalizing people power. 


Efficiency Starts at the Top 


Top management’s duties are twofold, points out 
Arch Patton, director, McKinsey & Co., New York: 
1. To manage the company well—it must make a 
profit. 2. To make it grow. 

“To carry out the first,” says Mr. Patton, “the 
manager makes and interprets the philosophies and 
objectives of the company and manages people. To 
achieve the second, he makes his company grow 
through expansion, acquisition, or merger.” 


@ Set Goals—To do either job, planning can’t be- 
gin until goals are set. Don G. Mitchell, president, 
General Telephone & Electronics Corp., suggests a 
company have three: 

1. “A short term goal—say 12 months. This is 
represented by the annual budget and shows you 
month by month where you are going—by division, 
by department, by section. 

2. “A reasonably long term goal—say five years. 
It’s important that this goal is revised and up- 
dated each year. 

3. “A dream goal—a big, long range target to 
shoot for. (The one you don’t tell the boys about.) 
You have great plans if you want to get anywhere. 
Maybe you can’t make it, but it’s worth trying.” 

Company goals should be projected downward 
through each function to the department and fore- 
man level. And you can’t describe goals in plati- 
tudes about volume and profits—clear, crisp state- 
ments of end results for every function of the busi- 
ness are required. Some goals can be defined with 
numbers to state sales, manufacturing, and cost 
objectives. Others can only be defined with words, 
carefully chosen to reflect exactly what the func- 
tion or activity is to achieve. 


@ Fix Individual Targets—Setting manager targets 
relating to company goals provides the base from 
which to first measure and then improve efficiency. 
M. P. McNair Jr., manager, organizational devel- 
opment services, American Radiator & Standard 
Sanitary Corp., suggested these guideposts at last 
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Allen W. Rucker 


ABOUT 1.9 million metalworking employees work 


under incentive payment systems. 
plan, commissions on 


They cover a wide 
range, including a piecework 
sales, bonuses for work beyond a given standard. 

reaction to incentives runs from the 
The company that is down on 


Management 
rhapsodic to the sour. 


Give Your People Incentive 


them usually suffers from “runaway incentives”— 
those that are no longer realistic or up to date. All 
experts agree that incentives are no panacea and 
require constant attention if they are to work. 

In fact, the inventor of a plant-wide, teamwork in- 

centive program, Allen W. Rucker of Eddy-Rucker- 
Nickels Co., Cambridge, Mass., is careful to warn his 
clients that his plan will be successful only if the 
management is also good. About 170 plants (here and 
abroad) use his plan. Examples of results: 
¢ An Eastern manufacturer of custom-built machinery 
raised plant-wide productivity 16.5 per cent above 
standard. In the first year, incentive earnings of 
direct and indirect labor averaged $660 above regular 
pay. The company added $1144 per employee to its 
gross operating margin after paying the incentive. 
* A maker of fabricated metal products raised _ its 
plant-wide productivity 27 per cent above standard, 
paid incentive earnings to all labor averaging 44 
cents per hour, and increased its gross operating margin 
$748,112 in a 12 month period. 

“Our approach,” says Mr. Rucker, “stimulates em- 
ployee co-operation by eliminating the mystery of 
how wages are related to what a company receives 
in return for a dollar of pay or an hour of work.” 

The plan can be applied to all employees or certain 
groups like the ew warcheg Some companies cover 





fall’s National Industrial Conference Board meet- 
ing in Pittsburgh: 

1. The superior’s targets must be drafted before 
the subordinates’. They provide a central goal to 
which all subordinate results contribute. The su- 
perior’s targets are not just a collection of subordi- 
nate targets; they are the synthesis, the whole. 

2. Targets must define specific results, not ac- 
tivities. You don’t “set up a cost cutting program,” 
you “cut operating expenses 5 per cent.” You don’t 
“increase marketing effectiveness,” you “boost your 
share of the market from 16 to 19 per cent.” You 
don’t “increase management replacement strength,” 
you have “at least two qualified replacements for 
each department head by yearend.” 

3. Targets must be inclusive of entire responsi- 
bility and establish definite, forward looking goals 
in each major area of activity. There’s always the 
danger of concentration on one phase to the detri- 
ment of another. For example, a division head with 
only a profit-as-a-percentage-of-sales target could hit 
the bull’s-eye but let inventories and receivables get 
out of hand. 

4. Targets should tie directly into the business 
planning and budgeting process. 

5. Targets should be realistic. They should re- 
quire high level managerial effort but should not 
be impossible. 


6. Targets must be harmonious within any one 
component and between components. You must 
crosscheck targets. Are marketing, manufacturing, 
and engineering all aimed in the same direction 
supporting the over-all company goals? 


@ Pick the Right Managers—Says a McKinsey di- 
rector, Ewing W. Reilley: “We fall down in select- 
ing the right man if we don’t ask: What does he 
have to do? What does he have to know? What does 
he have to be?” 

Warns Mr. Reilley: “Don’t put a good intuitive op- 
erator in a basic planning function. Don’t promote 
a good man above his abilities.” 


@ Blueprint the Job—The right goals and people 
are still not enough. The scope of the manager’s 
job, how it fits into the organization, and his ac- 
countability for an identifiable end result have to 
be understood if he is to do his job well. Many a 
slipshod performance can be traced to a poor or 
hazily understood job description. 

The job description and accountability for spe- 
cific results can be one of the most powerful influ- 
ences available to top management to get the best 
results from its managers at all levels, says Dale 
Purves, managing partner of Edward N. Hay & 
Associates Inc., Philadelphia. ‘“Accountabilities in 
his job—and how they relate to other jobs and to 
organizational accomplishment as a whole—will mo- 
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Here’s how Rucker results might look for one period: 
$110,192 
361,166 


408,227 


all employees but have separate plans for hourly and 
salaried people. Some multiplant companies apply Total regular payroll : 
the Rucker Plan as an executive incentive only. Standard value added by manufacture 


The “team” productivity gain is measured regularly Actual value added by manufacture ane 
(usually monthly) in a single money figure. The Gain from standard ........... 47,061 
earned “team” incentive is distributed to individuals Employees’ share (at 30.51 per cent) s+. 14,308 
pro rata on the regular earnings (including overtime) Management’s share (at 69.49 per cent) .. 32,703 
of each person—one basic computation for each period. 
The “team” productivity gain is the money value of 
higher employee-team output, along with cost reduc- 
tion resulting from savings in materials, power, re-do, 
and rejects. The team receives a definite percentage 
of the money gain, and so does the company. 


As part of the plan, a committee is formed to pro- 
mote joint co-operation in the program and a con- 
tinuous flow of suggestions from employees for im- 
provement in the value added by manufacture. 

Example of suggestions: Two months after a Rucker 
Plan had been installed in a plant making packaging 
machinery, a machinist asked what four holes he had 
been drilling were used for. Nobody knew. A de- 
tective job revealed that the design had been changed 
nine years before, making the holes no longer neces- 
sary. That change had been overlooked in the new 
The machinist had been 


The plan is based on the statistically proved fact 
that production value added by manufacture per $1 
of regular wages is a near constant—$2.54 in the 
case of all U. S. manufacturing. Labor’s share of 
the value added for all U. S. manufacturing is con- 
sistently 39.4 per cent; management’s is 60.6 per cent. 
The dollar figures and percentages vary for the in- 
dividual industry and the company. 

When installing a plan, the Rucker people audit 
the company’s business to arrive at the dollar and 
percentage figures. Suppose that $3.278 is added in 
value per $1 of wages, as shown by company records 
over the years. It means that employees’ share is 
30.51 per cent and management’s 69.49 per cent. 


drawings and _ blueprints. 
drilling four needless holes for nine years. 

A Rucker Plan payoff to employee participants typi- 
cally ranges between 12 to I5 per cent a year. In 
booms with price increases, the share could rise to 
30 per cent, and in recessions with marked price de- 
clines, it could drop to 3-5 per cent. 

“The plan rarely fails,’ says Mr. Rucker, “but the 


people who run it sometimes do.” 








goal, you have to have check points along the road 
The biggest pitfall is that all too often lower echelon 
How can a man do a good job if he doesn’t see managers are unwilling to pass bad news up the 
what his real job is and how it makes an impor- line. The result can be a problem that’s not recog- 
tant contribution toward achievement of organiza- nized until the roof caves in. 
tion goals? And how can the man be developed in The best way to see that goals are being carried 
any realistic sense without knowing the things out is to measure a manager’s performance against 
which are revealed to him by understanding his ac- what he’s supposed to do—factors he’s accountable 
countability? for, his targets, and how they relate to corporate 
@ Maintain Climate—Is the environment in which 
managers operate sufficiently free and challenging 
to stimulate creative thinking and broad planning? 


tivate him far more than any amount of kid-glove 
human relations.” 


goals. 

AMA’s Lawrence Appley suggests two factors to 
consider: 1. How the manager interprets and fixes 
the goals for his organization. 2. The methods 


Both are key factors to manager efficiency. Top man- 
agement gives an organization its character and 
push toward goals. If there’s confusion and bicker- 
ing and frustration at the top, you'll also find it— 
probably magnified—at lower levels. 

Delegate the authority and responsibility that 
each level of management needs to carry out its 
goals and targets. Says General Telephone’s Mr. 
Mitchell: “Delegate authority and accountability 
so that every decision is made at the lowest level 
where that decision can be intelligently made.” 

Hand in hand with delegation is the freedom to 
make a mistake and even fail. Unless managers 
have the freedom and authority to reach goals by 
their own methods, productivity will suffer. 


@ Measure Managers—If you're going to reach any 
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he uses to achieve them (attainment of a goal is 
useless if the business has been milked to do it). 

Think out your measurement techniques. McKin- 
sey’s Mr. Patton warns that a subjective manage- 
ment appraisal too often results in judging a man 
by what is thought of him rather than by what he 
does. Equally misleading may be the straight 
mathematical technique of judging performance in 
terms of individual targets unless it takes into ac- 
count the difficulty of accomplishment. The best 
method: A combination of the two, says Mr. Pat 
ton. Performance is judged in terms of agreed upon 
tasks reflecting the goals of the business. 

Bell & Howell Co. combines control, measure 
ment, and incentives at departmental levels. Each 





The Six Keys to 


Effective Communication 


Robert E. Vivian 


Rosert E. Vivian, editorial and research direc- 
tor, Employers’ Labor Relations Information Com- 
mittee, New York, says these six elements must be 
present if an employee communication program is 


to succeed ... 


1. PARTICIPATION 

Top management must personally participate in 
mapping objectives and policies. And there must 
be company-wide awareness of their involvement. 
Otherwise, the effort will be sterile and meaning- 


! 
Less. 


2. TALENT 
The least expensive thing that management can 
Lack of talent has been the down- 


b is talent. 


fall of many corporate communication efforts. 


3. INDIVIDUALISM 

Objectives and views must be stated in terms that 
penetrate the individual’s emotional consciousness. 
You must communicate in terms of mutuality—you 


year, performance goals are based on the previous 
ten months’ performance of both the department 
and average of all departments in a specific pro- 
gram. Performance is broken down into specific 
areas of activity: 

1. In manufacturing, a supervisor gets a produc- 
tion schedule from Bell & Howell’s production con- 
trol department. Performance is measured as a ra- 
tio of “earned hours produced” to “hours sched- 
uled.” 

2. Budget performance is broken into three fac- 
tors—indirect labor, supplies, and spoilage. 

3. A methods improvement factor is based on 
the annual savings generated by both supervisory 
and employee suggestions. Ratings are tailored to 
the department and activity. Experience has shown 
that it’s easier to make improvements in some ac- 
tivities than others. Example: Improvements in 
part manufacturing are generally easier to come by 
than in assembly. 

4. Housekeeping is another factor and is the re- 
sponsibility of the superintendent at Bell & Howell. 


and your job, you and your pocketbook, you and 
this plant, you and this company. 


4. COURAGE 

Never duck the controversial or difficult. Often, 
that’s where interest is highest. Without courage, 
corporate communication lapses into sweetness-and- 
light goo that influences few. 


5. CREDIBILITY 

Demonstrate that frank integrity governs relation- 
ships with employees. The mind and heart have 
both insight and understanding, and from them 
comes almost unerring perceptiveness. 


6. CONTINUITY 

Let communications have no time limits. Provide 
adequate facilities for listening to and measuring 
response. The most gifted “special” communica- 
tion, the most persuasive argument wilts and crum- 
ples if the normal climate is one of isolation and 
nonsharing by management. 


5. Safety counts too. Primarily, each department 
is evaluated against a checklist of safe practices. 

Such factors are weighted and the supervisor’s in- 
centive is determined by a point system which re- 
flects his performance against the goals and targets. 

Higher up the management level it often becomes 
more difficult to break down a manager’s job into 
measurable components. But it can be done, even 
though the degree may vary. For example: Re- 
search and development have always been consid- 
ered tough to measure. (The same goes for the 
efficiency of the R&D manager and his personnel.) 

The Association of Consulting Management Engi- 
neers Inc., New York, cites these guideposts for get- 
ting the job done: 

1. Determine the purpose of the over-all function 
and individual projects. Is it to find a new prod- 
uct, cut costs on a manufacturing process, or add 
a gadget for sales appeal? 

2. Distinguish between direct output and indi- 
rect results. Getting the job done often doesn’t go 
far enough. More objectivity can be injected if the 
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manager compares performance with that of com- 
petitors. Indirect results of research can be meas- 
ured by cost savings achieved because of product 
or process improvements or profits realized on new 
products. 


@ Motivate the Manager—Mr. Appley suggests two 
major areas to consider in motivation. 

First is the climate the organization operates in. 
Does the company recognize management as a spe- 
cific activity? Are responsibility and authority cen- 
tralized or decentralized (the more leeway, the 
better)? Are mistakes tolerated? Does company 
philosophy recognize its obligations to employees, 
stockholders, consumers, venders, and the govern- 
ment? Is there job challenge? 

A bad climate is created by instructions, by edict, 
the slogan manager, the one man decision maker, 
the busybody—the manager who thinks “busyness” 
is an indication of productivity, the man with little 
faith in his subordinates. 

Second is incentive compensation. Managers 
must be paid in relation to their productivity. There 
are many ways to do this: Pensions, bonuses, profit 
sharing, stock options, deferred compensation. 

Mr. Mitchell explains one of the programs at 
Sylvania this way: “Under the Sylvania Executive 
Incentive Compensation Plan, if the company makes 
8 to 13 per cent on investment, for each percentage 
point beyond 8 per cent you get 2 per cent of your 
salary as a bonus. If the company makes over 13 
per cent, for each additional percentage point, you 
get 3 per cent of your salary as a bonus, plus 10 
per cent. Now if you figure this up, you'll see 
that at 26 per cent, you'll get 50 per cent of your 
salary as a bonus. That’s something for the boys 
to work for!” 

“A major incentive,” says McKinsey’s Mr. Pat- 
ton, “is the opportunity for promotion—in function 
as well as title. This is one reason why a manager 
should want his firm to grow as rapidly as possible.” 


@ It’s Up to You—Efficiency is pretty much up to 
you once top management has set up the over-all 
company goals, the organization and incentive to 
relate your job to those goals, and the control and 
measurement of your area of accountability. 

Look at the basic shortcomings Stree found 
(Page 93) and see how you can improve your effec- 
tiveness. 

Do you really need all those people? Are you 
practicing for them what you want top manage- 
ment to do for you—delegate responsibility and au- 
thority and let them do it their way instead of 
yours? It’s a fact that if you give a man 6 hours 
of work to do he'll soon be able to stretch it to 8 
hours so that he looks busy. (He actually will be 
because he'll be doing it the inefficient way.) 

Why don’t junior managers put into practice 
the fine management ideas and new techniques they 
have learned in school and the courses you send 
them to? 

Probably because you’re not giving them the 
green light. 

Of course, there are right and wrong ways of 
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WHAT FACTS should you communicate to your 
people? American Economic Foundation suggests 


concentration on_ these: 


1. Nothing in our material world can come from 
nowhere or go nowhere, nor can it be free; every- 
thing in our economic life has a source, a destina- 
tion, and a cost that must be paid. 


2. Government is never a source of goods. Every- 
thing produced is produced by the people, and 
everything that government gives to the people it 
must first take from the people. 


3. The only valuable money that government 
has to spend is that money taxed or borrowed out 
of the people’s earnings. When government decides 
to spend more than it has thus received, that extra 
unearned money is created out of thin air, through 
the banks, and, when spent, takes on value only 
by reducing the value of all money, savings, and 
insurance. 


4. In our modern exchange economy, all payrolls 
and employment come from customers, and the only 
worthwhile job security is customer security; if 
there are no customers, there can be no payrolls 
and no jobs. 

5. Customer security can be achieved by the 
worker only when the “boss” is allowed, by the 
worker, to do the things that win and hold cus- 
tomers. Job security, therefore, is a partnership 
problem that can be solved only in a spirit of 
mutual understanding. 

6. Because wages are the principal cost of every- 
thing, widespread wage increases, without cor- 
responding increases in production, simply increase 
the cost of everybody’s living. 

7. The greatest good for the greatest number 
means, in the material sense, the greatest goods for 
the greatest number which, in turn, means the 
greatest productivity per worker. 

8. All productivity is based on: Natural resources 
whose form, place, and condition are changed by 
the expenditure of human energy (both muscular 
and mental), with the aid of tools. 


9. Tools can increase only when there is a reward 
for the temporary self-denial that people must 
practice to channel part of their earnings away 
from purchases that produce immediate comfort 
and pleasure and into tools of production. Proper 
payment for the use of tools is essential to their 
creation. 


10. The productivity of the tools—that is, the 
efficiency of the human energy applied in con- 
nection with their use—is highest in a competitive 
society in which the economic decisions are made 
by millions of progress seeking individuals rather 
than in a state planned society in which those de- 
cisions are made by a handful of all powerful 
people, regardless of how well meaning, unselfish, 
sincere, and intelligent those people may be. 





“Anything not concerned 


with supervising people is 
not management" 


LAWRENCE A. APPLEY 
President, American Management Association 


WHAT constitutes the greatest drain on management pro- 
ductivity? To find the answer Sree. went to Lawrence A. Ap- 
pley, president of the American Management Association—a man 
who pioneered many of the management practices now accepted 
as standards. He made this point: 

“The greatest wastes in a manager’s productivity are the re- 
sult of demands upon his time for nonmanagement activities. 
Anything not concerned with supervising people is not manage- 
ment. One of the greatest tragedies is when a manager’s own 
people can’t get to see him because of his involvement in other 
matters. 

“Managing people is a five pronged activity: 

“1. Decide what you want them to do. 

“2. Select qualified people to do it. 

“3. Prepare them to do it. 

“4. Check how well they are doing it. 

“5. Find ways and means of their doing it better.” 

What can we do to release the manager so he can devote 
all his time to the five supervisory functions? 

Suggests Mr. Appley: 

“First divide the manager’s job into two distinct parts: 1. 
Management functions. 2. Operating functions. 

“Second, get people without management ability to perform 
the cperating functions. The greatest asset for any executive is a 
competent ‘assistant to” who can screen the trivia, analyze re- 
ports, keep records, handle details.” 





can carry out his duties without the fear of incur- 


But there are also different right 
ring someone’s displeasure.” 


doing things. 
ways. 

@ Establish Your Successor—That’s also up to you. 
Failure to establish replacements in management 
has been a problem for generations. It’s always 


costly. It could be fatal. 


@ Face the Issues—Listen to R. D. Robertson, vice 
president-manufacturing, Norma-Hoffman _Bear- 
ings Corp., Stamford, Conn.: “A major stumbling 
block to greater productivity is the unwillingness of 
managers to face distasteful situations. Leadership 


entails responsibilities as well as privileges. Too 
often the man at the top will run for the hills 
when something nasty comes up, so he can stay 
a ‘nice guy.’ 

“Avoiding decisions loses the loyalty and services 
of the ‘doers.’ It makes lower line managers afraid 
to do their jobs. 

“We must create an atmosphere where a man 


®@ Prod Productivity—Marginal performance won’t 
be enough in the competitive sixties. You will 


need: 


¢ Sharper Craftsmen: Step up training of man- 
agers in the skills of managing. 


¢ Sharper Performance: Demand more of people. 
The best managers are the most demanding. 
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¢ Sharper Communications: “Communications, 
particularly upward, suffer from serious deficien- 
cies,” says Dr. Rensis Likert, director, Institute for 
Social Research, University of Michigan. “Our re- 
search findings indicate the manager and his sub- 
ordinate often don’t see the subordinate’s job the 
same way—in terms of performance, standards, and 
goals. If middle and upper management aren’t 
getting the right information, they often don’t know 
about a problem until it explodes in their faces.” 

¢ Sharper Teamwork: Today’s metalworking mar- 
ket is too complex for one man alone. Build com- 
petent staffs that can investigate alternatives, make 
recommendations, advise on decisions (there’s noth- 
ing wrong with committees—only in the way they 
are used). “Remember,” says Dr. Likert, “a de- 
cision doesn’t determine the result. The result is 
the decision times the motivation to carry it out. A 
group will fight harder to carry the decision out.” 


Make Asset, Not Liability, of Whitecollar Army 


Too many people producing too little work? 

If that’s your problem, what are you going to 
do about it? How are you going to get better per- 
formance from staff employees—the whitecollar 
nonsupervisory people who account for 18 per cent 
of metalworking’s employment? 

By motivating them, of course. But how can you 
motivate this mixed assortment of messengers, re- 
ceptionists, clerks, typists, stenographers, draftsmen, 
buyers, accountants, designers, scientists, and en- 
gineers? 

Basically, there are two ways: 1. By more effec- 
tive human relations, 2. By applying “science”— 
industrial engineering and mechanization. Both 
must be used concurrently, the former to implement 
the latter. 


@ Improve Human Relations—Starting with human 
relations, you can accomplish your objectives: 
e By setting a good example. Be a conspicuous hard 
worker yourself and let supervisors know: “You'll 
have to stay on the ball if you’re going to be a 
member of my team.” 
¢ By improving communications, Give supervisors 
and staff people all the information they need— 
before they get it from the newspapers or by the 
grapevine. Let them know how their company is 
doing, where it’s going, and why they’re important 
to its success. Communicate in person as often as 
you can. 
e By hiring better people and training them more 
thoroughly. 
e By satisfying their basic needs for: 

1. Identification with the company (feeling of 
“belonging” and participating in its progress). 

2. Status and recognition. 

3. Security. 

4. Material rewards. 

5. Opportunity to advance. 
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@ Help Your Supervisors—Since supervisors have 
first line responsibility for motivating staff workers, 
it’s most important that you select them carefully. 
Industrial relations experts recommend that you 
pick them on the basis of tests (intelligence, skills, 
psychological orientation), job knowledge, and per- 
formance in “group oral” discussions (where you 
can appraise their leadership potential). Pitfall: 
Avoid selecting a man simply because he’s a _poli- 
tician or has the most seniority. 

Once you’ve selected your supervisor, you've got 
to train him. The industrial relations vice president 
of a leading metals producer put it succinctly when 
he told a recent STEEL roundtable: “We fall flat 
on our faces when it comes to supervising the needs 
of the supervisor. We should bring them together 
in groups of four or five and ask: “What can we 
do for you?’ ‘What do you need to know?’ ” 

They need to know more about human relations 
and about organizing, delegating, planning, and 
co-ordinating work. They need to know exactly 
what their responsibilities are—where they have 
jurisdiction and where they don’t. They need your 
understanding and support. 


© Hire Better People—Chances are that few of your 
staff employees are working at more than 65 per 
cent of capacity. Tests at other companies have 
shown that efficiency in some departments is as 
low as 30 per cent because of a faulty system (in- 
sufficient workload), poor supervision, substandard 
clerical help, or all three. 

If the staff people themselves are at fault, you'll 
understand the need for raising your hiring stand- 
ards. In the future, you'll try to find people who 
are “service oriented”—who find satisfaction in pro- 
viding others with fast, efficient, quality service. 
(Some people are temperamentally unsuited for such 
jobs; they resent serving others because it makes 
them feel inferior.) You'll test for skills. You may 
have to hike your starting salaries to get people 
with more intelligence, better education, and greater 
adaptability, but you'll be money ahead in the 
long run. 

A word of caution: Don’t overhire. If you put 
a smart fellow in a dull, repetitive job, he’s going 
to get frustrated, and he'll be articulate enough to 
make the people around him unhappy too. 

As you acquire better people, you can rid your 
organization of the misfits. Some will leave via 
attrition. Others will have to be dismissed—per- 
haps during recessions, when staff reductions are 
often mandatory. Side benefit: People who aren't 
fired will be motivated by the knowledge that you 
thought enough of them to keep them. 


@ Train Staffers Better—If you can get better raw 
material, you'll undoubtedly want to develop it 
to full potential. You can do it by upgrading your 
training methods. Start with thorough orientation. 
See to it that your staff people hear from top man- 
agement, as well as immediate supervisors. Give 





weekly instruction in company-wide procedures, 
plus on-the-job training. Broaden skills by teach- 
ing staff people to operate several types of machines 
and do a variety of jobs. Benefits: 


1. You’ll be able to move them from one de- 
partment to another to meet peak workloads. 


2. You won’t be stymied by the resignation, va- 
cation, absenteeism, or illness of “the only one who 
knows how to do it.” 

In dealing with older employees, try to improve 
their skills through courses in such things as read- 
ing, typing, shorthand, and keypunch operation. 
At periodic merit review sessions with them, discuss 
their strengths and weaknesses and find out what 
they propose to do about shortcomings. 

Above all, tell employees—new and old—what 
you expect of them. If you let them set their own 
work pace, you'll be lucky to get 65 per cent ef- 
ficiency. 


@ Satisfy Basic Needs—Although there are many 
types of people in the nonsupervisory whitecollar 
category, they all have the same basic needs—but 
in varying degrees. They want to be able to iden- 
tify themselves with their employer. They want 
security, competent supervision, friendly associates, 
a feeling of importance, fair pay, fair treatment, 
and a chance to get ahead. 

You can satisfy their need to “belong” through 
better communications. As one industrial relations 
expert told Steet: “People work best for me when 
I treat them as human beings and when they think 
they know everything I know. We've got to get 
away from the historical concept that everything 
in business is top secret.” 

Encourage staff employees to tell you how the 
job can be done better. Reward them for good sug- 
gestions in the knowledge that recognition will 
probably mean more to them than money. 

To find out what they’re thinking and to spot- 
light possible deficiencies in your programs, you 
might use attitude surveys. You could conduct one 
yourself. The Employers Association of Detroit has 
developed a 16 page audit of pay practices, attitudes, 
general personnel practices, and working conditions. 
For details, write to SALARY AUDIT, Employers 
Association of Detroit, 3845 W. Eight Mile Rd., De- 
troit 21, Mich. 

If you want an outside agency to do a survey 
for you, get in touch with the Industrial Relations 
Center, University of Chicago, Chicago 37, III. 

Surveys are often beneficial, but they can back- 
fire unless you: 

1. Announce the results. 

2. Follow through on criticisms that have merit 
—correcting conditions that are adversely affecting 
morale. 

@ Special Needs of Professionals—Although pay is 
one of the principal motivators for most whitecollar 
workers, it’s relatively less important to engineers 


and scientists. Their main concerns are achievement, 
recognition, and desire for advancement. Lee E. 
Danielson, professor of industrial relations, Uni- 
versity of Michigan, says you can expect them to 
find satisfaction if they: 


® Can complete a task that yields a visible result 
in which they can take pride. 


© Can feel they are creating something which re- 
quires imagination and ingenuity. 
e Are faced with a challenge that they feel can 
be met if they extend themselves. 


e Have a purposeful variety of job assignments 
which may include some related routine functions. 


e Are able to contact others within or outside the 
company with whom they can share ideas and 
gain personal recognition. 


e Have the support and trust of the supervisor, as 
evidenced by direction commensurate with ability. 


Even when they’re not serving in supervisory ca- 
pacities, engineers and scientists want to be treated 
as respected members of the management team. 
They want “individualized” supervision. 

Since they become highly involved in their work, 
they react strongly to obstacles that prevent the 
successful completion of a project. They tend to 
regard managers as limiting factors. That’s why 
you should make a special effort to explain to them 
the rationale of your decisions and actions. 

Since most of the scientists think they have to 
get into administrative positions to advance and 
increase their earnings, you may have trouble keep- 
ing good basic research men in technical work. To 
minimize turnover, Professor Danielson recommends 
that you consider the advantages of dual promo- 
tional channels—administrative and technical. 


@ “Creative Interaction’—To motivate your engi- 
neers to produce something extra special, try “cre- 
ative interaction” sometime. Assign two engineers 
to the same project. Have them work separately, 
but let each know that he has a competitor, Ex- 
plain that when the deadline comes, you'll summon 
both men to a conference and that they’ll present 
their solutions to a panel consisting of such “brass” 
as the engineering manager, division manager, and 
vice presidents of sales and manufacturing. Each 
engineer will show his design concept, tell how it 
works, and explain its advantages and shortcom- 
ings. The better design will be adopted. 

In actuality, your solution will probably be a 
compromise—not to keep both men happy but to 
incorporate the best features of both designs. 

Double teaming is admittedly costly, but it may 
pay big dividends. It has been used with great suc- 
cess by a large Midwestern manufacturer of ma- 
chinery components. It’s worth while when you’re 
planning a major project—such as a new product 
—that will require top management decisions and 
heavy capital investment. 
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“LABOR RELATIONS is one of the most im- 
portant areas of management and yet the place 
where management most often flops,” believes Ed- 
gar F. Kaiser, president of Kaiser Industries Corp. 

“Good labor relations is simply a matter of human 
relations,” believes Mr. Kaiser. “The key: Con- 
fidence and understanding between both parties. 
This means good management on both sides. Par- 
ticularly important from the company’s standpoint 
is that middle and first line management realize 
this fact since they’re the ones who have day-to- 
day contact with the work force.” 

Mr. Kaiser amplifies: Too many managers feel 
once the contract is signed, that ends things. It 
doesn’t! Labor relations is a 365-day-a-year job. 
The reason so many grievances eventually have to be 
settled by top management is the failure of lower 
management to realize this fact. 

“A key management challenge,” emphasizes Mr. 


@ Apply Industrial Engineering—To supplement 
your human relations attack on waste and ineffi- 
ciency, you'll want to use “science”—industrial en- 
gineering and mechanization. 

As a starter, study all staff functions, applying 
the techniques of work simplification and work 
flow analysis. Objectives: 

1. Remove bottlenecks and avoid backtracking. 

2. Co-ordinate departments to eliminate dupli- 
cation of clerical routines. 

Then ask yourself these questions: 


© Do we really need all those reports? Do we need 
them so frequently? 


e Are we setting unrealistic deadlines for reports 
and forcing overstaffing to handle peak workloads? 
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“Labor relations... 


the place where manage- 


ment most often flops” 


EDGAR F. KAISER 
President, Kaiser Industries Corp. 


Kaiser, “is to develop some procedure that eliminates 
the frictions and the type of contract deadiine that 
permits strikes.” Last year, such problems led 
Kaiser and the United Steelworkers of America to 
set up a Long Range Committee and a Work Rules 
Committee to see if some type of progressive labor- 
management formula could be hammered out. 

Are the committees working? 

Says Mr. Kaiser: “We are now seriously talking 
over problems that couldn’t even be discussed while 
negotiations were underway. We're talking about 
how the workers can help cut costs and then share 
in the fruits of these savings. 

“Where work rules are concerned, success de- 
pends entirely on the confidence that exists be- 
tween both parties on the local level. When people 
understand the issues, you can usually get a pretty 
fair response. Achieving this understanding is man- 
agement’s job.” 


“The art of issuing complex reports on anything 
and everything stifles productivity,” says Charles 
Passman, Profit Counselors Inc., New York consult- 
ing firm. “And it also unnecessarily increases the 
number of clerical workers needed.” 


@ Measure the Work—The next step is to find out 
how much work individual whitecollar employees 
and departments are doing. You can do it by time 
and motion studies or by using experience for 
measuring group production. It’s generally best to 
develop your own standards, but you may be able 
to use predetermined time values developed by the 
U. S. Navy Bureau of Supplies & Accounts. 
Proponents of work measurement in the office 
say the typical clerical worker’s productivity can be 








1. HIRE BETTER PEOPLE 

Raise your standards and be more selective. Hire 
“service oriented” people. Require more education, 
higher intelligence, greater adaptability. Test for 
skills. 

2. IMPROVE TRAINING 

Prepare job descriptions and make sure each em- 
ployee knows exactly what is expected of him. Use 
on-the-job coaching and classroom instruction. Issue 


manuals. 


3. BROADEN SKILLS 

Teach officeworkers how to operate several ma- 
chines and do a variety of jobs. Make it easier 
to transfer them from one department to another 


to meet peak workloads. 


4. UPGRADE SUPERVISION 

Select supervisors carefully (through tests of super- 
visory ability) and train them well. Give them 
full support—operating manuals, help from outside 
consultants. Make sure they’re free to supervise. 
It’s a full time job. 


5. IMPROVE ATTITUDES 

Find out through supervisors or surveys how em- 
ployees feel about their work, compensation, super- 
vision, and personal satisfactions. Correct adverse 


conditions. 


6. MEASURE THE WORK 

Then measure, set standards, 
and keep score. Find out what a “good” day’s 
work is—how many people a department needs to 
Move surplus workers to understaffed de- 
partments. 


Simplify it first. 


do one. 


12 Ways to Increase Whitecollar Efficiency 


7. PROVIDE INCENTIVES 

On jobs that can be measured, give extra pay for 
better-than-standard performance. On others, give 
merit raises. Emphasize opportunities for promo- 
tion. 


8. REDUCE PAPERWORK 

Eliminate useless paperwork. Analyze reports to 
see whether they reflect a need or a whim. Are 
they needed so frequently? Are some obsolete? 
Can some be combined? 


9. IMPROVE ENVIRONMENT 

Make the office a more attractive, efficient place 
to work. Check conditions that may affect morale: 
Space, lighting, equipment, noise, restroom and din- 
ing facilities. 


10. CO-ORDINATE DEPARTMENTS 

Eliminate splintering of related paperwork activi- 
ties. Prevent duplication of clerical routines. Stop 
departments from thinking only of limited, de- 
partmental objectives. Keep company-wide goals 
foremost. 


11. IMPROVE SYSTEMS 
Analyze work flow to remove bottlenecks and avoid 
backtracking. 


12. INCREASE MECHANIZATION 

Let machines do the drudgery, so that you can up- 
grade clerical jobs. Use computers for routine, 
repetitive operations. Use integrated data proc- 
essing equipment to tie order entry, sales analysis, 
and inventory control into one semiautomatic op- 
eration. 











increased by as much as 60 per cent by setting 
standards, What’s more, they assert, standards can 
be set for 80 to 85 per cent of the repetitive, cleri- 
cal operations. 

There are only two general types of work that 
fall outside the scope of measurement: 

1. Jobs that are primarily creative. 

2. Jobs that require an employee to be stationed 
somewhere regardless of work volume. Example: A 
receptionist’s job. 

Since whitecollar employees consider themselves 
to be on a higher plane than factory workers, they 
may not be flattered by your work measurement 
studies. To sell them, you’ll have to explain that 
what you’re doing will increase departmental ef- 
ficiency and that no one will be laid off as a result 
—though some may be transferred to departments 
where they’re needed more. 


For maximum effectiveness, work measurement 
must have: 

1. Full support of top management. 

2. Supervisors who are prepared to administer 
the program and use the results. 

3. Employee understanding of the program. 

4. Sufficient volume to justify the setting of stand- 
ards for any single operation. (If you have less 
than ten clerical people, chances are the cost of 
the program even based on predetermined data 
would exceed the anticipated savings). 

But if conditions are right, the benefits can be 
enormous (see exhibit, Page 131). ; 


@ Establish Incentives—“Just by measuring the 
work, you can boost clerical output by 20 points 
—from 65 per cent efficiency to 85,” says W. Gilbert 
Brooks, chief time study engineer, Pitney-Bowes 
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Inc., Stamford, Conn. “But to get the cream,” he 
continues, “you must install an incentive system.” 

Pitney-Bowes has had one since 1948, Explain- 
ing how it has worked out in the firm’s transcribing 
section, Mr. Brooks comments: “The section origi- 
nally had 15 employees, Since the installation of 
incentives, the workload has been increased by 
about 35 per cent, but the staff has been cut to 11. 
Net savings after deducting the cost of installation, 
maintenance, timekeeping, and incentive earnings 
are about $30,000 per year. Individual productivity 
is up 45 per cent, and employees’ average weekly 
earnings have increased 34 per cent—not includ- 
ing normal pay raises and general salary increases.” 

Incentives have since been set up in many other 
departments by employee demand. The company 
figures that total savings are running $150,000 to 
$170,000 a year. 

In addition to helping you reduce the size of a 
staff, incentives can help you power up so that 
you can take on more work without taking on 
more people. 

To qualify for an incentive system, an office group 
should be fairly large and homogeneous. Its work 
should be fairly repetitive and routine. Its super- 
visor should be receptive to the idea. 


@ Increase Mechanization—As a final step toward 
increasing the effectiveness of whitecollar employees, 
you'll want to provide them with the latest equip- 
ment—not just computers but integrated data proc- 
essing equipment, tabulating equipment, account- 
ing machines, dictating equipment, and copying 
machines. If you don’t reduce office employment, 
you'll at least prevent it from growing. You'll get 
more power from people who are currently on the 
payroll. 


Power Up with Hourly People 


“Good labor relations are almost always paired 
with high worker efficiency,” says Prof. E. Robert 
Livernash of Harvard’s School of Business. He’s a 
co-author of The Impact of Collective Bargaining on 
Management, just published by Brookings Institution. 

His observation holds whether or not your plant 
is organized. Whatever your company’s union situ- 
ation, the route to good labor relations and high 
worker productivity is: Set goals, have a plan to 
achieve them, pick people to carry them out, and 
make the whole program work with the catalytic 
agents of good leadership, the right motivations, 
and thorough, honest communications. 


@ Communicate—Communications are important at 
all levels of your company, yet they are especially 
needed among hourly workers who are farthest 
away from managerial concepts. 

“The quickest way your workers become upset is 
if they get the idea you don’t know where you’re 
going,” says E. L. Cushman, vice president of Amer- 
ican Motors Corp. “That’s why communications are 
essential.” 

“Of course, you have to have a good case,” says 
Donald C. Duvall, executive vice president of Pitts- 
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PEOPLE 
POWER 


Work Measurement 
in the Office 


Clerical work standards are being used with 
increasing frequency to reduce and control 
costs. They can help you 


©@ STABILIZE OFFICEWORK 


By relating standards realistically to workload, you 
can anticipate and schedule peaks and_ valleys, 
eee : ; 

eliminating guesswork in staffing. 


@ IMPROVE METHODS 


By setting up standards of performance, you can 
improve methods—cutting costs in methods alone 
by as much as 30 per cent. 


@ EVALUATE EQUIPMENT 


Analyze equipment purchases more logically, com- 
paring costs with those of machine and method 
alternatives. 


@ ANALYZE REPORT COSTS 


Figure in advance what it will cost to prepare 
a report. 


© CONTROL OFFICE COSTS 


: ? : 
Budget office and clerical costs more accurately 


@ EVALUATE DEPARTMENTS 


Compare the efficiency of offices and departments 
doing the same clerical operations. 


@ MAKE COMPENSATION EQUITABLE 


ae. ere 
By comparing performance to standards, you can 
pay employees equitably. You can also use stand- 
ards as the basis for an incentive plan. 


@ REDUCE SUPERVISION 

You need fewer direct controls because standards 
measure clerical performance and _ productivity. 

@ EVALUATE EMPLOYEES 

You can measure a worker’s performance by com 
paring it to standards. His rating can be a guide 
to promotions and pay increases. 

@ CHANGE SYSTEMS AND PROCEDURES 

You can make easier comparisons between current 


methods and proposed changes. 


Source: Profit Counselors Inc., New York 





George Rogers, consultant (left), dis- 
cusses the latest issue of ‘“Manage- 
ment Memo” with Twin Disc’s pres- 


ident, John H. Batten 


Twin Disc Fights 


Economic Illiteracy 


TWIN DISC Clutch Co., Racine, Wis., has developed 
a program to keep all employees well informed on 
major problems affecting its operations, and, hence, 


their jobs. 


One phase of the effort is an organized attack 
The company is educat- 
production workers, 
whitecollarites—on such thorny subjects as deprecia- 
tion policies, foreign competition, and inflation. The 
George J. Rogers of 
American Free Enterprise Productions, an employee 


against economic illiteracy. 


ing its employees—supervisors, 


program was formulated by 


burgh Steel Co. “And then you must present it 
effectively.” 

Pittsburgh Steel did such a job and achieved lower 
employment costs at a time when most of the steel 
industry has experienced steadily climbing employ- 
ment expenses. Hourly employees belonging to the 
United Steelworkers accepted a company proposal 
for a reduction in the payroll through a different 
method of handling incentive rates. 

How was that done? “We started in late 1956,” 
explains Mr. Duvall, “and used practically every 
communication technique—newspaper ads, letters to 
employees, the company publication, bus card ads, 
post cards, executive platform appearances, a tele- 
phone recording system, meetings with the clergy, 
with businessmen, and appearances on radio and 
television. But the highlight was our employee 
interview program. 

“We trained two-man teams of our supervisors in 
details of the company’s incentive situation. In 
slightly more than a month, those teams interviewed 
nearly 6000 of the 7700 in the union bargaining 
unit. Most visits were in the employees’ homes. In- 
terviews lasted from half an hour to 2 hours. After 


education consulting firm. 

Another effort is aimed at all supervisory and man- 
agerial personnel. It’s a newsletter, Management Memo, 
released every other week by the public relations de- 
partment. It covers such items as the importance of 
corporate growth, inventory problems, foreign opera- 
tions, foreign competition, company markets, legisla- 
tion being considered by government, the cost of em- 
ployee benefits, and other information that helps the 
individual manager to broaden his scope of knowledge, 


and thus do a better job. 


each interview, the team filled out IBM cards to pro- 
vide a detailed appraisal of the employee’s reac- 
tion. As a result, we were able to spot trends and 
troublespots and adjust our public communications 
accordingly.” 

Like most of the other steel companies, Pittsburgh 
Steel went through the Taft-Hartley injunction period 
in 1959 and early 1960 and into an NLRB vote on 
the last offer. It didn’t get a majority of the votes 
cast, but it did record a percentage three times 
higher than any company had ever received in the 
history of T-H elections. So, its bargaining position 
was strong, and it was able to negotiate a special 
deal with the steelworkers. 

Mr. Duvall and most experts agree that you need 
a tailored communication program, and they cau- 
tion against the packaged approach. More and more 
are advocating General Electric Co.’s concept of 
using marketing methods to sell workers on the 
company (see how GE does it, Page 135). Pitts- 
burgh Steel did that, essentially. 

Unions interfere with the communications proc- 
ess. Some object to management communicating 
with hourly workers in al] but matters of produc- 
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AT TH 


“41 thio 
TRUE: 

“TALK CAN BE OUR 
MOST POWERFUL 
WEAPON BECAUSE 

Wen ot POP 
TO THINK AND ACT: 


TALK 
WECAN ALL TAL 


John H. Batten, Twin Disc’s president, explains why 
the program was initiated: “The active co-operation 
of all employees in building and strengthening the 
company provides a substantial competitive advantage. 
Through our expanded communication program, we 
are explaining the problems which the management 
of every company faces today. It is our belief that 


Russ Smith, assistant service manager, leads a session in Twin Disc’s program of economic education for employees 


“Most employees readily recognize that the tangible 
things, such as quality, costs, delivery, and customer 
service affect customer relations and, therefore, their 
job security. However, not many are as aware that 
inflation, discriminatory taxation, shortsighted deprecia- 
tion laws, and other such items are also problems. 

“Our program is carefully planned to meet employees’ 
needs for an over-all knowledge of the company’s op- 


opening our employees’ horizons by discussing areas 
not immediately germane to their own responsibilities 
pays good dividends. We hope to have them under- 
stand the ‘why’ of their job as well as the ‘how’ of it. 


eration. With this foundation, their day-to-day per- 
sonal decisions will be based on facts and not on 
rumors or unsupported opinions.” 








tion and have browbeat the managers into silence. 
Others insist on “communicating co-operatively.” 

But most labor observers are unanimous: “Com- 
municate directly—no laws prohibit it.” But they 
do advise working more co-operatively with unions. 

Says American Motors’ Mr. Cushman: “The first 
thing to make clear is that you think organized labor 
is here to stay. You also make it clear that you dis- 
agree with some of the union’s philosophy and prac- 
tices.” 

An example of unsuccessful communications with 

workers occurred in most of the steel industry dur- 
ing the 1959-60 negotiations. Steel lost the battle 
of work rules because the issue came to the bar- 
gaining table with poor advance introduction. The 
United Steelworkers twisted the matter into charges 
of union busting. 
@ Win Co-operation—Then how do you get union 
co-operation? “Be firm but fair,” Professor Livernash 
told an Associated Industries of Cleveland audience 
last fall. “Communicate continuously,” says Mr. 
Cushman. “Try marketing principles, rather than 
the crisis bargaining approaches,” says GE. 

AMC favors committee studies of some of the more 
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difficult problems that need research and calm ap- 
praisal—which you can rarely get in the heated at- 


mosphere of the bargaining table. The auto com- 
pany meets from time to time with the United Auto 
Workers’ AMC Conference to discuss company 
finances, economic prospects, and similar matters. 

Mr. Cushman says it’s vital to communicate with 
your top union leaders. “Union-management rela- 
tions are like marital relations, even if the marriage 
was originally a shotgun affair,” he explains. 

The steel companies, as a result of contract pro- 
visions signed a year ago, are trying the committee 
study approach on work rules and similar problems. 
They have had little to report thus far. Dr. George 
W. Taylor, a public member and chairman of the 
Kaiser Steel committee, explains the problem this 
way: “We’re engaged in a task of social inventive- 
ness; we're trying to invent a new technique as a 
substitute for the strike in settling these disputes 
that have caused so much difficulty. When you set 
about to invent something, you don’t put emphasis 
on the timing of it.” 

While the committee approach has promising pos- 
sibilities, it should not be on too broad a basis. Mr. 
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The Ineffective Man 


HOW DO YOU know if you’re making the best use of people power? 

Calumet & Hecla Inc.’s Wolverine Tube Div. does it by checking one of its 
plants against another. Two facilities (Detroit and Decatur, Ala.) make seam- 
less nonferrous tubing and have comparable employment—590 at Detroit and 
625 at Decatur. Decatur has the newer plant (built in 1948) but Detroit was 
modernized extensively in 1958. Decatur has no union; Detroit does. 

Figured on the basis of standards, the best efficiency Detroit now gets is 
73 per cent. It runs 75 to 80 per cent at Decatur. At Detroit, labor is 42 per cent 
direct and 58 per cent indirect. It runs 50-50 at the Southern plant. 

What to do? Wolverine management is gradually reducing Detroit’s indirect 
labor. Since 1954, employment has dipped 274, from 864 to 590. 
35 people were laid off. The rest of the reduction was accomplished through 


Yossible causes:__.__ 


Past action taken: _. ali 
attrition. 


on planned: Late last summer, 


Tyre cf arsistance 


. What about the man is ineffective? 

. Why is he ineffective? 

. What have you done about him? 

. What will you do about him in the future? 
5. Do you need help in dealing with him? 


Progress reviewed:___. 


workers each year. 





Robert McCoy, manager of employee and_ public 
relations at Detroit, started another program to use human resources more 
fully. He instructed all foremen to name their ineffective people, then asked 
the supervisors five questions about each person listed: 


“Foremen were nonplussed at the followup,” says Mr. McCoy. “The effect 
has been to focus attention on the problem. Although it’s too early to judge 
results, first indications are promising.” 

Another method used at Detroit to improve efficiency: Workers are kept 
informed via a weekly newsletter, at quarterly meetings foremen hold with their 
personnel, and at the two or three meetings the plant manager has with all 


But only 








Cushman believes high summit meetings like those 
sponsored by Labor Secretary James Mitchell are 
“doomed to failure because members on each side 
take positions designed for public relations effects, 
not for real study.” 

For that reason, Mr. Cushman (and many other 


labor observers) opposes a National Council of 
Labor-Management Advisers as advocated by Arthur 
J. Goldberg, secretary-designate of labor in President- 
elect Kennedy’s cabinet. 

The AMC vice president doesn’t even believe that 
industry-wide summitry is likely to be fruitful. “The 
company basis is best,” he thinks. 

AMC has still another approach to matters of 
human resources. At least once a year, it discusses 
human resources and related issues with a panel of 
ten leading clergymen. It has a similar panel of 
educators. 

A commission to study railroad work rules will 
begin work in the next two weeks. “We're highly 
optimistic about chances for success,” says the in- 
dustrial relations director for one of the roads. It 


differs from the steel committees in that it has a 
time limit (Dec. 1, 1961, with a three month ex- 
tension if necessary), specific rules governing the 
agenda, and procedures for holding hearings and 
investigating matters. “The steel setup is too loose,” 
says the railroad man. “We've been dealing in labor 
matters longer than steel has, so we're a little more 
experienced. But I’m glad to see that steel is at least 
making a stab at solving its problems. If it doesn’t 
come up with some way to bypass these strikes, it 
will be as strongly controlled by the government as 
we are. And that leads to all kinds of inefficiencies 
in the use of human resources.” 

The drift in steel, and in autos to a lesser extent, 
is toward an impasse where the government may 
step in with legislation similar to the Railway Labor 
Act. 

“While the situation is ominous in steel,” admits 
Professor Livernash, “we have made tremendous 
progress in collective bargaining in most industries 
over the past quarter century. We may be frus- 
trated at times, but we can’t be too critical when we 


STEEL 





see what’s happening in the rest of the world. 
Europe, for example, has gone the complete legislative 
route, and management is much more severely lim- 
ited there than here by labor laws. The U. S. is 
almost unique in the world in its collective bar- 
gaining approach.” 


@ Take the Initiative—Mr. Livernash also warns 
that any gaps in the industrial relations policy that 
management leaves will be filled by the unions. 
Many labor experts point out that management to- 
day has a golden opportunity to seize the initiative 
which unions have held so long. Listen to one 
comment: 

“Union membership is only 17 million now, 
down 1.5 million in two years. Seven of ten employ- 
ees are unorganized. Labor has less than a 60 per cent 
chance of winning an organizational election, indi- 


cate National Labor Relations Board voting records. 
As recently as 1948, unions failed only 1 time in 10. 
The intellectual is deserting labor. 

“The unions are static today in terms of growth 
and ideas. A company (GE), not a union or union 
leader, has had the greatest influence on collective 
bargaining in the last 15 years.” 

So the initiative is with you in winning good 
labor relations, whether or not your plant has a 
union. Good relations usually bring high worker 
efficiency. Even a prominent union president ad- 
mits that it’s up to you. 

David J. McDonald, USW president, says: “It’s 
my job to get more for the men. It’s the companies’ 
job to get more for their money.” 
¢ Bound reprints of the study on People Power are available 


at $2 a single copy; prices for larger quantities on request. 
Write Reprint Dept., Steet, Penton Bldg., Cleveland 13, Ohio. 





Lemuel R. Boulware 


GENERAL ELECTRIC CO.’s approach to human 
relations was born in 1947. 

A bitter strike in 1946 opened management’s 
eyes to the fact that many of its employees and 
neighbors didn’t believe the company’s intentions 
and practices were as good as they should and 
could be. Lemuel R. Boulware (now vice president) 
was assigned to redesign and rebuild GE’s pro- 
gram. By adapting the tenets of consumer goods 
marketing to industrial relations, he and his as- 
sociates developed a philosophy that is still the 
basis for the company’s approach. 

They reasoned: GE has the approval of its 
customers, shareholders, and interested businessmen. 
Why is it scoring with them and not with em- 
ployees and neighbors? 

They concluded: The successes stemmed from 
good research, product planning and selling. The 
failures stemmed from poor marketing. 

“We found what everybody finds in product 
marketing,” recalls Mr. Boulware. “The customer 
wants three things: Basic material values (effici- 
ency, reliability, competitive price); extra human 
satsfaction (comfort, convenience, distinction); and 
assurance (of fairness). The other groups want 
comparable things. 

“When we went to ask our employees what 
they wanted, they replied: ‘1. The material re- 
ward to come voluntarily and amount to what’s 
right. 2. The extra human satisfactions in important 





GE Takes Marketing Approach 
In Human Relations 


work, respect for dignity, full information as to 
what’s going on, man-to-man association with 
supervisors and fellow employees. 3. The assurance 
that the good jobs with good pay are the result 
of efficiency and not of any shortchanging of cus- 
tomers, suppliers, distribution people, owners or 
citizens’.” 

GE found what its people wanted through em- 
ployee research, just as it would use marketing re- 





search to learn what customers want. Its approach 
to selling employees has attracted the most at- 
tention because the company speaks about con- 
troversial subjects. “But this is orthodox,” claims 
Mr. Boulware. “We’re selling our beliefs and our 
good conduct. If we didn’t discuss the controversial, 
we would not be talking about what most people 
are interested in.” 

In particular, GE shows workers it’s trying to 
give them: Good pay and other material bene- 
fits, good working conditions, goud bosses, a fair 
chance to get ahead, steady work, respectful treat 
ment, full information, important and significant 
work, and rewarding associations on the job. Its 
central aim: Show that GE is not one but many. 
For example, the company makes it clear that 
customers pay the taxes, the wages, and all other 
expenses. The owners don’t pay them. 

Inflation, pricing out of the market, foreign 
competition, technology are among the perennial 
questions being discussed with employees and the 
citizens. 
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YOU GET FIVE 
IMPORTANT BENEFITS 
WHEN YOUR “SPECS” 
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KNGINE 


When you specify HYATT BEARINGS for 
your job, you get that something extra in 


engineering. 


You will have some of the nation’s finest 
bearing application engineers assigned to 
your problem . . . graduates from Stevens 
Institute, Purdue, Michigan, Worcester Poly- 
technic, City College of New York, Syracuse, 


Villanova and other top engineering schools. 


You get the best of engineering experience 
and wisdom from skilled craftsmen who have 
learned the practical way in Hyatt’s 40-year, 
industry-famous training program. 

You get the complete range of General 
Motors’ vast research and engineering 


facilities. 


No one knows more about cylindrical bearings 
than your Hyatt Sales Engineer and all the 
engineers behind him. Call your Hyatt Sales 
Engineer for any bearing problem you have— 


and let him save you man-hours and dollars. 


NON-SEPARABLE TYPE f N 


4 


SEPARABLE 
OUTER RACE 


RELIABILITY. Hyatt’s Reliability Pro- 
gram embraces every phase of product 
development and product performance. 


PRICE. Hyatt’s advantages of quality, 
assembly practice and uniformity of 
product can often reduce over-all cost 


DELIVERY. Hyatt’s unsurpassed produc- 
tion facilities deliver bearings in quantity 
with maximum speed and economy. 


~~ 
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THE RECOGNIZED [LEADER | 


YAT 


SERVICE. Hyatt ‘ie Engineers are 
trained bearing specialists who can show 
you the way to reduce time and expense 
—man-hours and dollars. 


IN CYLINDRICAL BEARINGS 


Hiy-ROLL BEARINGS 
FOR MODERN INDUSTRY 


HYATT BEARINGS DIVISION, GENERAL MOTORS CORPORATION, HARRISON, N. J. 
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MIRRORS OF MOTORDOM 


Big Test 





PEOPLE 
POWER 


Coming in Autos 


The biggest show in business opens in Detroit this July as automakers 
attempt to win another effective labor contract from the UAW. How 
efficiently metalworking will be able to use its hourly people power 


will depend largely on the efforts of automotive bargainers. Here’s how 


the stage is being set 


BIG THREE CONTRACTS with the United Auto- 
mobile Workers expire Aug. 31. American Motors 
Corp.’s contract runs out a week later. Studebaker- 
Packard’s deadline is midnight, Nov. 30. The set- 
tlements will directly affect more than 1100 metal- 
working companies and the 1.1 million UAW mem- 
bers they employ. 

Collectively, the companies pay these workers 
more than $3 million an hour. If Detroit’s nego- 
tiators can’t set an effective pattern, wages, costs 
(and eventually prices) will go up faster than pro- 
ductivity. Result: More inflation that will hurt 
the over-all economy and put a tighter squeeze on 
profits. 


Labor Sets the Challenge 


The union has already held its first round of con- 
ferences to map contract demands. Two more hear- 
ings will follow before the UAW formally ratifies its 
basic demands at its international convention (in 
Detroit during the last week of April). 

Actually, the convention will rubber-stamp a pro- 
gram already established by UAW President Walter 
Reuther and his Solidarity House advisers, but the 
conferences give locals and splinter groups a chance 
to let off steam. 

Gripes are trickling in now. Local 600, the giant 
maverick in Ford’s Rouge empire, is worried about 
rising unemployment. It wants a shorter workweek, 
lower retirement age, four week vacations, limited 
overtime with double pay, and full term supple- 
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mental unemployment benefits (SUB). Skilled work- 
ers want more protection against upgrading people 
to craft jobs. They seek standardized wage scales, 
stiffer apprenticeships, and safeguards against com- 
bining jobs. The 100,000 skilled in the union also 
want curtailment of overtime and cost of living pro- 
tection for retired workers. 

How tough the union will make its demands may 
depend on what economic conditions are next spring. 
A stronger business climate will make Mr. Reuther 
anxious to ask for more. As a master politician, 
he’d like to win a major victory to resolidify worker 
support. Some ground was lost in a few key areas 
last year. The union was voted out at the Sikorsky 
Div., United Aircraft, last November because it 
forced its 500 members into a strike, then backed 
down after three months of idleness. On its in- 
creasingly important whitecollar front, the UAW 
failed to win bargaining rights at Chrysler’s Missile 
Div. and AMC—Milwaukee. Its victory ratio has 
been less than | in 4, claim industry sources. 


@ Demands—From conversations with top industry 
and labor negotiators, it seems clear that the union 
will seek a 4 per cent wage increase, higher skilled 
pay rates, company paid insurance, more severance 
pay, and longer SUB. It also is hot for job security 
rights like transfer allowances, retraining, and ter- 
mination pay. 

Labor experts think Mr. Reuther is dead serious 
about those demands although he may make more 
noise about a profit sharing program, shorter work- 
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week at full week pay rates, and a voice in the in- 
vestmeut of pension funds. To put more meat in 
its bargaining stew, the UAW will maintain a strong 
strike fund. Mr. Reuther says it will hit $40 mil- 
lion by July. It was $30.9 million last November, 
$3 million higher than it was in June, 1960. Net 
worth is up to $41 million. Average membership is 
1.18 million—including about 110,000 non-dues- 
paying retirees. 


Management Prepares Countertactics 


Company bargainers will rely on negotiating tools 
that have proved successful in past talks. 


@ Parallel Bargaining—As in 1958, automakers will 
again “talk over” strategy and proposals among 
themselves—called parallel bargaining to differen- 
tiate it from the steel industry’s joint sessions. 

American Motors and Studebaker will not take 
part in the talks. The South Bend, Ind., automaker 
traditionally adopts the pattern set by the Big Three. 
AMC wants to bargain alone because it has a sepa- 
rate Kelvinator Div. contract and because it hopes 
to retain some advantageous work rule provisions 
dating back to its less successful (economic) days 
when the union made concessions. 

AMC’s philosophy is tending more and more to- 
ward the idea that there should be as few differ- 
ences as possible between hourly and salaried people. 
It’s the only automaker that has a payroll withhold- 
ing program so hourly workers can buy stock in the 
corporation or its affiliates. It’s also considering a 
profit sharing program that would apply to hourly 
and salaried workers alike. 

It’s unlikely that even one of the five automaking 
companies wants to bargain on work rules—al- 
though on the local level each will try to limit any 
control the unions may have in selecting repair and 
maintenance crews. GM’s contract is tightest on 
this point. Chrysler’s is the weakest. Management 
will do a lot of talking in this area, but it isn’t apt 
to turn up in contract language. 

Prof. W. H. McPherson, University of Illinois 
labor expert, suggests the industry may try to es- 
tablish some sort of strike protection. He says: “I 
think we can safely forecast that the auto compa- 
nies will not enter their next negotiations without 
some definite plans for strike assistance. They’ll 
probably have several plans. The final selection 
will depend on which company is struck. The com- 
pany with the latest new model introduction dates 
might be vulnerable.” 

The speculation is interesting, but company people 
STEEL talked with feel that’s too much “togetherness” 
for them to accept at the present state of the bar- 
gaining art. They’d prefer to work under a con- 
tract extension, or without a contract as they did 
in ’58. 
® Counterdemands—Automakers have become in- 
creasingly astute about bringing their own proposals 


to the bargaining table instead of waiting for the 
union to make demands. They are expected to offer 
an extension of present contracts, although some 
authorities think they’ll be willing to settle for the 
equivalent of a 3 per cent increase over the 1958 
package. 

Cost of living increases will be debated, although 
Mr. Reuther says he’ll never surrender them. Ques- 
tions will be raised about the validity of the consumer 
price index as a measuring stick. Some say it’s too 
sensitive. The advisability of quarterly changes will 
be challenged. Automakers agree that some sort of 
adjustments are needed, but they aren’t sure whether 
they should ditch this method of compensation. GM 
originated the system and may be reluctant to scrap 
it for that reason. Negotiators may prefer to ex- 
tend the time between changes or the amount in- 
volved in each change. 


®@ Communications—With a Democratic administra- 
tion, Mr. Reuther may run to Washington for aid 
if talks bog down—and get publicity. This year, 
automakers are determined to give the public their 
side of the story. 

Fringe benefits will be publicized. Automakers 
think workers and the public have become sophisti- 
cated about the relationship between direct wage 
hikes and inflation, but they feel that the average 
worker still doesn’t understand how much fringe 
benefits really cost. “How we explain this will be 
more important than what we say or what media 
we use to get the message across,” asserts one bar- 
gaining chief. 

Productivity will be re-aired. The basic con- 
troversy will probably involve the “saucer shaped” 
productivity curve espoused by the UAW’s Nat 
Wineberg and the straight line projection auto- 
makers believe is a more accurate, long range 
measurement. 

Look for GM to again survey salaried line execu- 
tives to get their impressions of changes that would 
be useful in day-to-day operations. Ford has been 
collecting cost data on foreign made parts which it 
may use for table talk (STEEL, Oct. 3, 1960, p. 55). 


Is Reuther’s Silence Golden? 


Right now, autodom’s biggest concern is the awe- 
some quiet surrounding Solidarity House. Walter 
Reuther’s silence is unnatural—and unnerving to 
industry bargainers. He may be resting (it’s rumored 
that he’s worn out physically); or he may be con- 
cerned about the impact of foreign competition and 
doesn’t want to push too hard; or he may be con- 
solidating postelection committees; or he may be 
laying low deliberately, waiting to launch a surprise 
attack. His comments at the December skilled trades 
conference in Chicago may be the signal that he’s 
beginning his customary speaking again. 

Talks will open officially in July. You can be sure 
that automakers will go all out to get a better re- 
turn on their investment in people power. 


STEEL 





Photograph courtesy of Teer, Wickwire 


il 


UPD ae 
\ 


+ 
see” 


For a special kind of toughness 
| Teer, Wickwire | picks Aristoloy 5115 








These drive shafts have a rough life ahead of them. 
Used in the steering mechanism of trucks and 
heavy vehicles, they will be subjected to regular 
abuse and constant wear. This material, combining 
good carburizing potential and hardenability, re- 
sults in a high strength core with excellent surface 
wear resistance. 

If you have a special problem and would like 
assistance in selecting the right alloy for your job, 


call your nearest Copperweld representative or 
write us direct. We will be happy to study your 
problem—and to recommend the best alloy for 
your particular application. 


For complete information about 
Aristoloy alloy, stainless and carbon 
grades send for NEW PRODUCTS & 
FACILITIES CATALOG. 


he 2 
DIVISION OF 
COPPERWELD 
STEEL COMPANY 


ARISTOLOY STEEL DIVISION + 4005 Mahoning Ave., Warren, Ohio + EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, N. Y. 
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“Push-Button” Operators } | 


LimiTorque not only saves time, money and unnecessary labor 
over hand operated Stove Valves, but it permits greater 
accuracy in controlling conditions in Blast Furnace Systems,— 
which in turn contributes to a better finished product; in 
fact, automatic operation by LimiTorque contributes to lower 
operating costs. Push-button changing of Stove Valves by 
LimiTorque gives automatic sequence operation from one 
position to another; requires only a fraction of the time 
required by hand operation,—and the job can be done by one 
man from any convenient location. 

Complete Stove Valve Systems are already in active use by 
a number of well known companies and are “paying-off” ; 
while many other firms now have partially automatic Stove 
Valve systems actuated by LimiTorque. 

LimiTorque motorized Valve Operators have numerous other 
applications in Steel and Iron mills, such as Water Systems, 
Gas Systems, etc. 

We will gladly send you full information, not only on Stove 
Valve Operation by LimiTorque, but also on other applications 
involving the automatic motorized, opening and closing of 
Toggle, Gate, Butterfly and Globe Valves . . . Contact your 
Valve manufacturer or nearest LimiTorque Sales-Engineering 
Office. 











é! 
Write for complete 
Catalog L-550— 
and please use your 
Business Letterhead 


% IMITORQUE when requesting it. 
CONTROL 





THERE 1S NO SUBSTITUTE FOR cm 


Ca 7 ® | 
J I 
limi lor u lic PHILADELPHIA GEAR CORPORATION 
KING OF PRUSSIA (SUBURBAN PHILADELPHIA), PA 


Offices in all Principal Cities 





INDUSTRIAL GEARS & SPEED REDUCERS»: LIMITORQUE VALVE CONTROLS ® FLUID AGITATORS:> FLEXIBLE COUPLINGS 
Limitorque Corporations King of Prussia, Penna. 
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On the following pages, 244 metalworking 
experts give their predictions of this year's 
technological trends and developments. I|n- 
cluded in their forecasts: Teflon dies for 
forming titanium, stainless steel (Page 216), 
30 per cent stronger ceramic cutting tools 
(Page 210), a new steel combines work- 
ability, high strength (Page 173).  Sec- 
tions begin on these pages: 


STEELMAKING 
NONFERROUS METAL PRODUCTIO 
CASTING ; 
MATERIALS AND METALLURGY . . 
HEAT TREATING 

INSPECTION AND TESTING 

DRIVES AND CONTROLS . 
MACHINING 
TOOLING AND GAGING . . 
FORMING 

CLEANING AND FINISHING .. . 
JOINING AND ASSEMBLY .. . 
HANDLING AND PACKAGING . . 
LUBRICATION 

SERVICE AND MAINTENANCE... . 
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Pittsburgh 
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LEO F. REINARTZ 
Vice President, Retired 
Armco Steel Corp. 
Middletown, Ohio 


Steelmaking 


More research, progress in steel technology 
should improve position of U.S. steelmakers in 
their contention for world markets 


Steelmakers in U. S. Need 
Industry-Wide Research 


Harry W. McQuaid—Technical progress 
in U. S. steelmaking can be spurred by 
lustry-wide research program and 
greatest possible effort on the 
direct reduction 
ontinuous treat- 
emifinished | steel. 
ogress we make in 
coke as 
economics will 
ommercial value 
can get iron ore 
oal. What that will mean in 
world steelmaking picture only the 
years can tell. ut we must 
t—the future of our iron 


industry v be affected. 


Heat Treatable Steels Used 
In Cold Extrusion Processes 


A. G. Forrest—The manufacture of steel 
products by cold extrusion, or by com- 


binations of cold heading, extrusion, and 
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forging, continues to increase rapidly. 
Many small automotive parts, several of 
them in complex shapes, are made by 
those methods. 

Early developments involved low car- 
bon, low manganese, low silicon, fine 
grained killed steels, such as C-1010 or 
C-1015, almost exclusively. That type 
steel is extremely adaptable to cold form- 
ing. But most of the parts required heat 
treatment, carburizing, or carbonitriding, 
with subsequent heat treatment to ob- 
tain functional hardness levels. For some 
time, that presented a difficult barrier for 
the steelmaker and for the application of 
the cold extrusion process, but now a wide 
range of heat treatable carbon and alloy 
steel compositions is being furnished. 

Example: 
a high hardenability steel but also one 


A rifle barrel that requires 


that is readily machinable. 


Steel, Chemical Industries 
Sharing New Technology 


George E. Kopetz—Interchange of new 
technology continues to grow between the 


steel and chemical industries. It will un- 
doubtedly accelerate the advancement of 
metalworking technology. 

Joint development work by the metal 
working and chemical industries has _ re- 
sulted in wider use of plastic, resinous, 
and metallic coatings on carbon steel 
piping, and equipment to replace more 
expensive alloy steels in certain mildly 
corrosive and low temperature services. 
Plastic coating has also increased the 
use of steel for structural and architectural 
purposes where strength, beauty, and per- 
manence are prime considerations. 

The metalworking industry has pushed 
the development of lighter gage sheet, 
plate, and piping materials. That has 
reduced over-all costs and increased the 
use of alloy metals in chemical and 
resin manufacturing plants. 

Chemical engineers have contributed 
to the commercialization of new metal 
processing techniques, such as direct re 
duction of iron, improved 
chemical beneficiation of metallic ores, 
production of hydrogen for direct re- 
duction, oxygen enrichment of blast fur- 
nace gas, and production of chemicals 


sintering, 


from coke oven gas. 
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Industry in U. S. May Profit 
From Slumping Steel Sales 


Leo F. Reinartz—In the steel industry, 
1960 will be remembered as a year that 
started strong but finished weak. It 
was a year for economic belt tightening; 
marginal equipment and operations were 
eliminated. Plans were perfected for cost 
reduction and plant improvements. But 
the year may have been a blessing in 
disguise because it has put the industry 
in better condition to meet competition. 

In ironmaking, plants that have bene- 
ficiated raw materials by ore bedding 
or other means, and by lime sintering 
the fines, are being rewarded. Blast fur- 
nace production has increased, and costs 
have come down. Uniformity and qual- 
ity of iron have improved. 

In the production of steel, it has long 
been the practice to use open hearth 
end burners to intensify flame tempera- 
tures. In the last two years, in an in- 
creasing number of plants, one or more 
lances have been installed in open hearth 
roofs to inject oxygen directly onto the 
bath, to speed melting and decarbonize 
the heat. 

At least one producer has_ injected 
fuel and oxygen through roof lances to 
speed melting. 

Open hearth end burners will continue 
in use for heat up, bottom making, and 
possibly during finishing. But the main 
work of the furnace in melting and re- 
fining will be carried on by oxy-fuel 
roof lances, and the open hearth will 
become a modified oxygen furnace. 


Continued Effort Expected 
In Continuous Casting 


Norman P. Goss—Development work will 
proceed on continuous casting. No major 
U. S. steel producer will install the process 
in the near future, but a few, small ton- 
nage plants may do so. 
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In Europe, the process is undergoing 
steady refinement, which will be closely 
observed by U. S. industry. Most plants 
in successful operation cast small section 
bars. The practice is justified when plants 
produce a high cost product. 

Success of continuous casting on a 
large scale depends on the choice of sec- 
A slab of large section is easier 
to cast, troublefree, and can be 
carried out at It is reported 
that in the near future a plant to cast a 
6 by 60 in. slab will be operating in 
Germany. 

Continuous casting plants built in the 
last ten years have been expensive, but 
a large part of their cost is reflected in 
experimental effort and development of 
knowhow. 


tion. 
more 
low cost. 


Technological Progress in 
Steel Industry Continues 


F. M. Rich—The trend in iron ore ag- 
glomeration predicted in 1959 became a 
reality in 1960. It will continue in 1961, 
with more attention being given to tech- 
niques that yield uniformly compact prod- 
ucts better suited to shaft smelting op- 
eration than sinter. Such improved pel- 
lets were produced in large quantities 
last year. Blast furnace productivity, im- 
proved so much in recent years by im- 
proved technology, will reach new levels 
as large quantities of improved agglomer- 
ates become generally available. 

The use of supplementary fuels such 
as oil, natural gas, coke oven gas, and 
powdered coal in the blast furnace is 
expected to increase. 

Studies of 
should 


smelting 
schemes point 
where their economic potential can be 
evaluated. The major contribution of 
those processes will probably be elimina- 
tion of metallurgical coke as fuel. 

Work is being done to restore the tech- 
nical prominence of open hearth steel- 
making. Much development work has 


direct 
progress to the 


several 
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T. F. OLT 
Vice President, Research & Technology 
Armco Steel Corp. 
Middietown, Ohio 


been done toward the use of highly ef- 
ficient, fuel-oxygen burners. 

In basic oxygen steelmaking, the trend 
will be to larger furnaces. Several oxy- 
gen processes in use over the world will 
be evaluated in the coming year, and the 
conditions required for a given process 
will be better understood. 


COKE & IRON 


Changes Coming in Coke Ovens 
—Byproducts Less Important? 


Philip S. Savage—The continuing decline 
in profits from byproduct coal chemicals 
will make it even more necessary to get 
maximum efficiency from present ovens 
That 
on the need for 


and those being built. puts more 


emphasis higher ca- 
pacity ovens, automatic equipment, de- 
struction of byproducts rather than their 
recovery, and even the consideration of 
nonrecovery ovens. 

Delegations of coke oven operators and 
engineers from the U. S. visited Euro- 
pean coke plants in 1960; they saw ovens 
larger than any on this continent. Some 
experts say that ovens higher than 16 ft, 
with a coal capacity of more than 20 
tons, can be built, heated, and operated 
But the 


that we 


with European coal and labor. 
offered are so small 
probably build 
the ones we have—with 


savings 


shouldn’t ovens larger 


than the coals 
that are available and with present labor 
conditions. Relatively small savings might 
soon be lost in shortened oven life, higher 
maintenance, added cost of coal prepara- 
tion, and the probable premium cost of 
highly contracting coals. 


New Practices Increasing 
Blast Furnace Productivity 


T. F. Olt—Increased use of improved 
blast furnace techniques is expected to 


bring still greater iron production from 
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present facilities at decreased coke rates. 

Progress in improving blast furnace 
technology was probably more rapid in 
1960 than in any period since the hot 
blast was introduced. More agglomerates 
are being produced from beneficiated ores 
with a high iron-silicon ratio. The ag- 
glomerates are predominantly fluxed sin- 
ters and pellets. Fines from direct ship- 
ping ores are also being sintered in 
rapidly increasing tonnages. 

Coke used in smelting is also better 


i 


because of extensive installation of fa- 
cilities for coal washing, improved blend- 
ing, and pulverizing. 

Productivity has been increased on blast 
furnaces receiving such raw materials, so 
that charge materials are no longer the 
bottleneck that limits production increases. 
And coke consumption has been decreased 
materially. 

Oxygen enrichment, through humidifica- 
tion and oxygen addition to the blast, 
has also contributed to increased pro- 
ductivity. Such procedures are especially 
useful when blowers are operated to 
capacity. 

Progress has been made in the injec- 
tion of mobile fuels to the blast furnace 
hearth for greater coke economy. The 
practice, employing coke oven or natural 
gas, has been tried on several furnaces 
with highly encouraging results. Further 
trials, employing fuel oil and pulverized 
coal, are underway. Fuel injection into 
the hearth requires either increased hot 
blast temperatures or oxygen enrichment 
to realize the desired coke savings. That 
has focused attention on improvement of 
stove performance and on the reduction 
of oxygen production costs. 


Low Grade Ores and Coals 
Will Yield Low Cost Iron 


P. W. Bakarian—Use of higher iron con- 
tent ores in the blast furnace gained 
momentum in 1960. The practice will 
probably become an economic necessity in 
the early sixties. Expected results: Price 
premiums on high iron, uncontaminated 
ores, and further discount on the price 
of ores containing less than 50 to 55 
per cent iron. Ores contaminated with 
sulfur, phosphorus, titanium, and chromi- 
um are already heavily discounted or un- 
usable in the blast furnace. 

That situation should be exploited com- 
mercially by the rotary kiln, direct re- 
duction process in the next three years. 
Negotiations are underway to install such 
reduction plants in Europe and the U. S. 
for converting low cost ores to pure 
iron by submelting point processing. 

The status and expectations of the kiln 
type direct reduction process can be sum- 
marized this way: 

1. Commercialization of the rotary kiln 
iron process was delayed in 1960 by the 
downward trend in steel demand, by the 
drastic drop in scrap prices, and by the 
10 to 25 per cent lowering of operating 
costs on blast furnaces using beneficiated 
feeds and taking advantage of the latest 
operating practices. 

2. Kiln direct reduction has revealed 
a lowering in briquet iron costs. That 
competitive position of the rotary kiln 
vs. the blast furnace has been made 
possible by ore and coal price situations 
that cannot be exploited in blast fur- 
nace ironmaking. 


3. Large scale, feasibility tests on wide- 
ly available iron ore reserves have proved 
the method and detail economics of the 
kiln reduction technique. Those same 
ores aren’t usable in conventional blast 
furnaces. That is significant to the ex- 
panding world steel demand and permits 
realistic evaluation of the U. S. and 
foreign iron ore reserves. 

4. The economic usability of low cost, 
widely available bituminous coals is being 
demonstrated on a commercial scale and 
will permit bypassing of expensive coke 
ovens and byproduct recovery plants. It 
will also spread the raw fuel base, so 
important to the economics of iron pro- 
duction. 

5. Progress is being made on direct- 
reduced-iron utilization economics. Com- 
mercial scale tests in the last year have 
highlighted the steel ingot quality . ad- 
vantages to be gained from using high 
purity, briquet iron, free of metals such 
as copper, lead, and tin. And combina- 
tion of the kiln reduction step with con- 
ventional steelmaking processes for ingot 
production (electric furnace, open hearth, 
hot blast cupola, and oxygen converters) 
is opening new areas for lowering the 
basic cost of steel. 
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Oxygen Steelmaking Methods 
To Continue Growth in 1961 


John K. Stewart—Oxygen consumption per 
ton of steel produced will continue to 
rise in 1961. Our company is construct- 
ing ten, on-site oxygen plants to supply 
major steel complexes—five in the U. S. 
and five for foreign operations. Com- 
bined production of the five domestic 
plants will be more than 2100 tons a day. 

Oxygen consumption in open hearths 
is increasing rapidly. An oxygen-fuel gas 
lance introduced in the last year con- 
sumes oxygen at 1500 (or more) cu ft 
per ton of steel but speeds up refining 
by more than 200 per cent. Application 
of the lance to oxygen vessels to increase 
scrap melting capacity is in the develop- 
ment stage. 

Further developments and an increasing 
awareness of the economies of oxygen 
steelmaking will continue to raise the 
oxygen consumption per ton of steel for 
the next several years. On completion 
of a new oxygen plant in the near future, 
one U. S. steelmaker will use 2800 cu 
ft of oxygen per ton of steel. Forthcom- 
ing technological developments should put 
other major steel producers closer to that 
rate. 

Much of the growth of oxygen produc- 
tion will come from increased acceptance 
of oxygen enrichment for blast furnaces 
as a way to increase iron production 
with little or no capital investment by 


STEEL 





the steel company. Such an increase is 
over and above improvements gained by 
other means. 


Many Oxygen Applications 
Save Money for Steelmakers 


J. A. Hudson—Most steel mills are re- 
ducing production costs with oxygen from 
on-site production facilities. Our custo- 
mers are using an average of 565 cu 
ft per ingot ton of steel; that figure 
will be close to 750 cu ft by the end 
of 1961. 

Open hearths using hot metal can 
save $1 to $3 per ingot ton in fuel, 
flux, and labor costs through the use 
of oxygen. And the greater production 
from fewer furnaces eases material han- 
dling problems. Cold metal shops also 
need oxygen for faster melting. Auxiliary, 
oxy-fuel burners are being used more 
widely. Low scrap prices indicate a need 
for flexibility in hot-cold charge adjust- 
ment. 

Addition of natural gas to the blast 
furnace is beyond the testing stage. Oxy- 
gen with natural gas becomes economi- 
cally desirable as stove capacity is reached. 
Such oxygen use will be tested in several 
furnaces in 1961. Areas where gas costs 
are low and coke costs are high will be 
the first to adopt it. 

Electric furnaces are using oxygen for 
decarbonization. Wall burners are also 
being used to save electrodes and time 
in the electrics. Oxy-natural gas flames 
can be varied from oxidizing to carboniz- 
ing. Some control of smoke is possible 
through proper flame adjustment. 

Work is underway on a _ checkerless, 
open hearth that uses oxy-fuel burners for 
scrap and pig melting. Close control and 
low capital cost should appeal to smaller 
steel producers. 


Vacuum Casting Techniques 
Promise Better Properties 


M. W. Lightner—Vacuum casting tech- 
niques are certain to be used more ex- 
tensively to produce low hydrogen, al- 
loy steels less susceptible to internal de- 
fects and with improved tensile ductility. 
They will also be used to produce car- 
bon-deoxidized steels for many applica- 
tions. Research on methods for reduc- 
ing surface defects, so conditioning costs 
can be lowered, will lead to novel cast- 
ing techniques. 

Continued improvement in roof design 
and the quality of basic refractories per- 
mit operation of basic open hearth fur- 
naces at higher firing rates and with in- 
creased oxygen lancing. Shorter heat times 
and higher bath temperatures point up 
the need to develop sturdy devices for 
continuous bath temperature measurement 
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to prevent damage to furnace bottoms 
and other refractories. 

Decreases in open hearth heat times 
will put more attention on materials 
logistics—the movement and charging of 
hot metal, scrap, limestone, and ore, and 
the handling of steel and slag from the 
furnace. Such time savings will also 
stimulate research on the development 
of sensing devices and instrumentation 
so the open hearth operation can be 
programed and put under automatic con- 
trol. 


Oxygen, Vacuum, Inclusions 
Hold Spotlight in Melting 


Walter M. Patterson—A glance at the 
subjects prominent in discussions at tech- 
nical meetings provides a comprehensive 
look at the latest developments in steel 
melting. 

In the last 15 years, oxygen has been 
called one of the most effective tools to 
aid steel melting. Its applications seem 
unlimited. Its use is usually controlled 
by availability and cost (which are func- 
tions of plant size). 

Residuals are still a problem in high 
alloy steels. They are usually introduced 
in melting, through the use of unknown 
scrap, but many of us are asking ferro- 
alloy producers to become more aware 
of trace elements in their products. In 
the past, they may not have been con- 
sidered important enough for analysis. 

Inclusions and their sources is another 
vital area. Ideas and methods for their 
detection, control, or elimination are al- 
ways interesting. 

Yields, from ingot to semifinished or 
final product, take on a new look as 
exothermic, insulating boards in conven- 
tional, big-end-down molds gain popu- 
larity. 

Vacuum melting, degassing, and pouring 
procedures are advancing rapidly; in a 
few years, they will certainly have grown 
to stature similar to that of oxygen use. 

Final products are improving greatly 
in quality and finish—our company re- 
cently announced a brighter finish on 
stainless products. 


Electric Furnaces Gaining 
In Unsteady Steel Market 


James King Jr.—Melting rates of 30 to 
50 tons per hour and electric furnaces in 
capacities of less than a ton or more 
than 200 tons will fit into the plans of 
almost any steel producer. Many new 
electrics are being installed—at low capi- 
tal investment—near their ultimate metal 
market. 

Easy startup and shutdown, key features 
of electric furnace operation, assume even 
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greater importance in periods of low and 
With customers 
carrying smaller inventories, steel produc- 


varying metal demands. 


ers are receiving small and frequent or- 
ders. Those with versatile, electric fur- 
nace facilities are meeting sporadic de- 
mands easily and economically. 
Stainless, carbon, alloy, and tool steels 
(also Ductile Iron) can be produced in 
the electric furnace. Low cost scrap, 
hot metal charging, oxy-gas burners, and 
uniform power costs combine to make 
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the electric furnace a must in any melt 
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REFRACTORIES 


Refractories Keep Abreast 
Of Steelmaking Technology 


Raymond E. Birch—A third of all open 
hearths now have basic roofs; in this 
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period of reduced operations, it is likely 
that those furnaces are accounting for 
over two-thirds of today’s steel produc- 
tion. And they are the hard driven 
furnaces, where production rates and the 
use of oxygen are at the maximum. 

In the future, much is expected of 
new grades of refractory magnesia up to 
98 per cent pure. They are coming into 
production for spall resistant products. 

Teachings of the open hearth roof are 
being extended to other parts of the fur- 
nace and to the roofs of large electric 
furnaces. Application of metal cased, 
basic brick in such areas has been im- 
peded because of the tendency of elec- 
tric current to flow through the refrac- 
tories in the center sections. But those 
problems have been solved. 

A new process that gives extra density 
to high alumina refractories has made 
available a 90 per cent alumina brick 
for services that have historically been 
hard to handle. Its structural stability 
extends several hundred degrees above 
some of the earlier alumina refractories. 
Evaluation under load of 25 psi must be 
done at 3200° F to obtain any measurable 
yield. The product is of interest to de- 
signers of superstoves now under con- 
sideration for the blast furnace, and for 
the furnace proper, in the bosh, lower in- 
wall, and top wearing sections. 

Silica refractories, which have been re- 
placed in some areas, are more firmly 
entrenched in other steel plant applica- 
tions. Their unique properties insure 
continued use in byproduct coke ovens. 
They remain a major open hearth re- 
fractory and are most economical for 
the roofs of medium sized or intermit- 
tently operated furnaces. 


Improvements in Refractories 
Pacing Steel Technology 


James P. Raugh—New types of refractories 
will be supplied in 1961 to accommodate 
the higher temperature operations that 
typify advances in iron and steel pro- 
duction. Increased use of better basic 
refractories in open hearths, electric fur- 
naces, and oxygen converters is expected. 

High purity periclase is used in all 
types of basic brick and specialty mixes; 
previously, it was used only in premium 
products. 

New and improved open hearth roof 
designs, suspensions, roof cleaning, and 
built-in features (such as integral ex- 
pansion relief in metal clad brick) will 
receive additional attention from _ brick 
users and producers in an attempt to 
reduce installation and operating costs. 

Blast furnace production rates are be- 
ing increased by several means. That 
puts more severe service demands on re- 
fractories. Improved, semisilica brick are 


being used for domes and upper sidewalls 
of stoves. Several installations of mullite 
brick have been made in the upper check- 
ers and combustion walls. In the blast 
furnace proper, increasing consideration is 
being given to the use of mullite and high 
alumina brick. To supply that need, at- 
tention is being focused on synthetic 
mullite. 


High Process Temperatures 
Demand Better Refractories 


R. P. Heuer—The all basic open hearth 
continues to gain popularity. Most of 
the open hearth steel being made in 
the U. S. is produced in furnaces with 
basic ends and roofs. 

Addition of roof oxygen lances to open 
hearth furnaces has increased the annual 
production capacity of U. S. open hearths. 
But it has also made basic roof refrac- 
tories a requisite for reasonable furnace 
availability. With basic roofs and oxy- 
gen furnace production, rates of 60 to 
80 tons an hour aren’t uncommon for 
extended periods; rates of more than 150 
tons an hour have been reached on ex- 
perimental heats. (Five years ago, 25 
tons an hour was considered an extremely 
good rate.) 

The question as to whether chrome- 
magnesite or magnesite-chrome roof re- 
fractories offer better service is still un- 
answered. But properly compounded, 
chemically bonded bricks seem to outper- 
form burned refractories. 

Generally, in the large, high produc- 
tion, open hearths, using high fuel and 
oxygen output, the higher magnesia re- 
fractories offer greater resistance to wear 
from the reducing atmosphere in the 
furnace. But if rapid temperature fluctua- 
tions occur, the greater spalling resistance 
of the chrome-magnesite refractories can 
make them more desirable than the mag- 
nesite-chrome materials. 

Wide variations of service results have 
been obtained with both types. Roofs of 
both materials have been completely con- 
sumed in less than 100 heats, or have 
lasted for over 750 heats, in different fur- 
naces. The variations can be caused 
only by differences in operating condi- 
tions. 

Further improvement of bottom ma- 
terials for open hearths with higher 
magnesia content and lower impurities 
(particularly silica and alumina) seem 
to be needed. 

Increased use of pneumatic spray equip- 
ment for preventive maintenance of front 
and back walls has gained wide accept- 
ance. 

Experiments are continuing on_refrac- 
tories for basic oxygen furnaces; no defi- 
nite trend has been established, but the 
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ROTARY FLYING SHEARS 
with “PUSH BUTTON” CONTROL 


for HIGH PRODUCTION.....up to 8 cuts per second ’ 
ULTIMATE ACCURACY..... 


e SYNCHRONIZED 


MICROMETER ADJUSTMENT 
for both cut lengths and synchronization 


e ADJUSTMENTS ‘‘ON THE FLY” if desired 
e TORQUE CORRECTIVE GEARING 
e DYNAMICALLY BALANCED 


HALLDEN 


The world’s leading machinery manufacturers rely on Hallden shears in their process lines 


THE HALLDEN MACHINE COMPANY *>THOMASTON, CONNECTICUT 
Associates: The W.H. A. Robertson & Co., Ltd., Bedford, England 











Another plus of Lightweight BaW Insulating Firebrick 


LOWER 


THERMAL CONDUCTIVITY 
means 


THERMAL CONDUCTIVITY COEFFICIENT 


B&W TFB: 1.91 


Competitive IFB - 3.04 
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conductivity between lightweight B&W IFB and the average of seven other leading insulating firebrick. 
This example, specifically covering 2300 F use limit insulating firebrick, is representative of the low 


conductivity of B&W IFB at all temperature levels. 


“BTU, SQ. FT./IN. THICKNESS/HR./DEG. F. 


All insulating firebrick are not the same. Published 
figures show wide variations in all of the important 
properties among the leading brands of IFB. 


Take thermal conductivity. This important prop- 
erty affects fuel costs, temperature control and the 
speed with which a furnace heats and cools. Thermal 
conductivities range from a B&W low of 1.91 to a 
high of 3.47 for a competitive IFB—almost a 100% 
difference in wasted heat and fuel costs. 


You are paying for insulating firebrick . . . make 
sure you get all the benefits. B& W—the originator 
of IFB—manufactures a full line of IFB with an 
experience-proved balance of light weight, high 
insulating value, high strength and long life. 


For complete information on B&W Insulating 
Firebrick, write for Catalog R-2-H to The Babcock 
& Wilcox Company, Refractories Division, 161 
East 42nd Street, New York 17, N. Y. 
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LOWER FUEL COSTS 
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e 14% lower fuel costs e 30 F lower casing temperature 
e 25% less time to reach operating temperature e 12 hours 
saved per cycle 


These are the results of a direct comparison of two furnaces of the 
type shown above, one lined with B&W IFB and the other with one of 
the better competitive insulating firebrick. That's how B&W pays off 
for a major steel company in their 8-stack, hood type, strip annealing 
furnaces. This is just one of many proofs in our files that ‘‘there is an 
important difference in insulating firebrick." 
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i Eastman Kodak uses... 


| FEDERAL-WARCO 


At Eastman Kodak, Warco straight-side presses 
turn out millions of close-tolerance, high-quality 
parts for Kodak cameras and motion picture 
projectors. 

Precision, quality and high volume are Kodak 
watchwords. Federal-Warco plays a vital role 
in helping Kodak meet its rigid production 
requirements consistently. 


THE FEDERAL MACHINE AND WELDER COMPANY 
Warren, Ohio 
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(Continued from Page 146) 
use of higher magnesia content and higher 
quality magnesites in such refractories is 
increasing. 

In blast furnace refractories, the most 
promising development is the use of 
hydraulic setting fireclay, and high alumi- 
na castables for lining repairs. Such re- 
pairs are usually made with pneumatic 
guns over the eroded areas. 


Refractory Improvements 
Promised by Producers 


Charles A. Smith—Emphasis on the de- 
velopment of higher performance _re- 
fractories for the steel industry will con- 
tinue in 1961. 

Use of basic refractories with high mag- 
nesia content is still increasing. The re- 
fractories industry has improved the per- 
formance of bricks in open hearth roofs 
in the last year, but when more is 
known about the physical requirements 
of those refractories, better bricks will 
be developed and longer furnace life will 
be possible. 

Emphasis on the use of castables and 
ramming mixes, including materials de- 
signed for pneumatic gunning, will con- 
tinue as part of the drive for better per- 
formance. Gunning isn’t new, but its 
benefits are becoming more widely recog- 
nized in the steel industry. Gunning of 
specialized castables for extensive repairs 
to blast furnace lining is getting con- 
siderable attention. 

In addition to its use for repair and 
maintenance, the gunning technique is 
being used to form monolithic refrac- 
tory structures in a wide variety of fur- 
naces. That could lead to completely 
new concepts and cost savings in the 
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BAKER’S MAGDOLITE AND JEBCOLITE 
are always 5 ways better 


Continued research and development through- 
out the years, plus The J. E. Baker Company's 
precisely controlled manufacturing methods, 
have resulted in the superior, properly burned, 
grain-sized Magdolite and Jebcolite particles 
which help provide: 

More uniform ingots—increased ingot pro- 
duction—increased furnace efficiency —lower 


refractory costs—less defective production 
material. 

Magdolite and Jebcolite* are the original 
dead-burned dolomites that offer better com- 
position, preparation, strength, economy and 
quality. Don't say “dolomite.”’ Save dollars. 
Specify Baker’s Magdolite for open hearth 
and Jebcolite for electric furnace use. 


* Jebcolite has the same superior chemical, physical and mineralogical characteristics as Magdolite 
and differs only in grain size which is designed specifically for electric furnace application. 


THE J. E. BAKER COMPANY 


YORK, PENNSYLVANIA 
PLANTS: BILLMEYER, YORK, PENNSYLVANIA — MILLERSVILLE, OHIO 


PRODUCTS 
_ SINCE 1089 
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For tough steel cleaning jobs 


ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE « OVER 250 SERVICE MEN « OVER 160 MATERIALS 


New acid cleaner Oakite 86 gives 
fast smut removal... good paint grip 


Shop smuts on steel parts disappear fast with Oakite 86 in 
the washing machine. A superior acid detergent, it removes 
all kinds of soils efficiently—really goes to work on heavily 
smutted steel. In addition, it forms a conversion coating on 
steel surfaces to give a good grip on subsequent paint coats 
... helps inhibit corrosion. 

Oakite 86 also works well when aluminum, zinc, brass 
and terneplate pass through the washer. 

And it is just the latest in a complete line of Oakite ma- 
terials for spray washing machines. Others include products 
for high-pressure spraying, for rapid cleaning, for heavy- 
duty cleaning, for low-heat cleaning, for conversion coatings. 
Ask the Oakite man which one will work best with your 
machines, your metals, your specific jobs. Or, write for 
FREE bulletin. Oakite Products, Inc., 26 Rector Street, New 
York 6, N. Y. 


it PAYS to ask Oakite 


OAKIT 


Est. 1909 
Ayears’ leadership in industrial cleaning 
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design of refractory structures. 

Dolomitic refractories for basic oxygen 
furnaces have shown considerable im- 
provement in the last few years. Per- 
formance of those refractories in the 
vessels continues to improve. Problems 
connected with the hygroscopic tendencies 
of the bricks have largely been solved, 
and hydration resistant bricks that can 
be stored for long periods will soon be- 
come more generally available. 


CLEANING & DESCALING 


Ultrasonics to Offer Steel 
Cleaning Savings This Year 


Stanley E. Jacke—Advances of the last 
two years indicate that the principles of 
ultrasonic cleaning can be applied to 
many finishing processes for steel strip 
and sheets. Advanced designs have re- 
duced initial and operating costs to a 
point where ultrasound can compete with 
present methods. 

Three major areas of application being 
considered by steel people: Removal of 
shotblast residue, elimination of pickling 
smut, and cleaning of cold reduced stain- 
less and low carbon strip. 

Extensive trials indicate that ultrasonic 
cleaning in an alkaline or detergent solu- 
tion will effectively remove the residue of 
shotblast descaling of hot rolled strip. 
Commercial quality, low carbon, cold 
rolled strip can be produced that way. 

Relatively low cost installations at the 
entry or delivery end (or both ends) of 
standard strip picklers are justifiable. 
Cleaning following scale breaking would 
remove loose scale, reducing the rate of 
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acid depletion in the entry pickle tank; 
smut removal following pickling would in- 
sure high quality, cold mill feed ma- 
terial. 

The replacement of rotary scrubbers 
with ultrasonics in conventional alkaline 
or electrolytic strip cleaning has the ad- 
vantage of increased exposure to scrub- 
bing action without physical contact. We 
expect such an installation will be oper- 
ating early in 1961 on 36 in. strip. 


Shotblasting to Make Gains 
In Descaling Applications 


R. M. Trent—Real progress is expected in 
abrasive descaling for all types of rolled 
and drawn steel products in 1961. With 
the federal government edging into stream 
pollution control, steel producers realize 
that a permanent solution must be found 
before long. Fortunately, blast descaling 
offers important operating economies be- 
yond the reduction or elimination of 
stream pollution. 

A new, hot rolled, carbon steel de- 
scaling line, started in 1960, handles coils 
up to 32 in. wide at 300 linear feet a 
minute. Scale is removed by a depend- 
able, high performance, shotblasting cabi- 
net. A flash pickle removes residual 
dust. Many new features are incor- 
porated in the unit to eliminate mechani- 
cal interruptions. 

Ultrasonics has been teamed success- 
fully with shotblasting to eliminate even 
the flash pickling requirement. An ex- 
perimental ultrasonic unit has been in- 
stalled and used successfully to prepare 
low and high carbon steel coils for cold 
rolling. The product was equal to steel 
rolled from hot bands that were descaled 
by acid immersion. 
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Fold it, 
Distributor! 


I've got a metal cutting problem — They’re your key words for service 
from your Victor Saw distributor. Match him against your tough metal cut- 
ting jobs. He’ll come up with the right answer for he also has the com- 
plete Victor engineering facilities and personnel at his command. He carries 


Hand and Power 
Hack Saws 


Milled Curved Tooth Files 


the complete Victor line of hand or power 
hack saw blades, band saw blades, hole saws 
and files. He understands metal cutting needs, 
can recommend the right one to fit the job, 
and deliver it quickly. 

This is your man for metal cutting savings, 
increased production at lower cost — and the 
Victor products he sells are high quality. 
Valuable aids — Ask your Victor distribu- 
tor for the FREE Victor Metal Cutting Guide 


Book and Victor Wall Chart or write us. 
@® 2474 


vicT@r & 


VICTOR SAW WORKS, INC. 
Middletown, N. Y. 
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TECHNICAL 
PROGRESS 


Philadelphia 


The industry will build on aluminum’s success 
with the automobile engine. Copper and brass 
mills cite economic, competitive problems 


Rare Earths, Columbium Find 
Expanded Steelmaking Uses 


Norman F. Tisdale—The rare earths and 

columbium are receiving widespread at- 

tention from the iron and steel industry. 
The use 

rimming steels has been widely tested. 


of rare earth flux to produce 


Advantages: include fewer surface defects, 
lower sulfur throughout the ingot, and 
a much more uniform chemical analysis. 

[wo new applications for columbium 
have been found in steelmaking: 1. As 
an addition (usually 0.20 to 0.40 per cent) 

Type 435 stainless to prevent roping. 
2. In flat rolled products, the addition 
to 0.03 per cent columbium has 
produced a steel with higher yield strength 
while maintaining excellent weldability 


and formability for many parts. 


Precious Metals Being Tapped 
To Solve Space Age Problems 


Paul G. Feld—More and more applica- 
tions of gold and silver alloys will find 


154 


their origin in problems, such as the sub- 
miniaturization needs of the electronic 
and electrical industries and the tempera- 
ture barriers encountered in the missile 
industry. 

Precious metals, especially silver and 
gold and their alloys, will continue to 
show increased usage in all branches 
of industry. Conventional applications 
for silver brazing alloys and the use of 
silver alloys for electrical devices will 
grow with increases in consumer durables. 

Technological advances in the electrical 
and electronic industries are creating un- 
usual raw material requirements. Gold 
and silver alloys are being used to solve 
current density, subminiaturization, ther- 
mal and electrical conductivity, resistivity, 
and semiconductor problems—to mention 
but a few—at ever increasing rates. 


Cites Potential for Lithium 
In Metallurgical Uses 


D. W. Mitchell—Developments in both 


ferrous and nonferrous metallurgy indi- 


cate an increasing use of lithium metal. 


(Principal applications now involve lith 
ium as an alloying element or as an 
additive in the manufacture of steel and 
nonferrous metals.) 

One major aluminum company has in- 
corporated lithium in an aircraft alloy 
that is lighter than conventional types 
and will withstand temperatures up to 
454° F. Designated X2020, the alloy has 
been tested under severe service condi- 
tions—it forms the skin of the Navy’s 
A3J Vigilante. 

Experimental work in the lead-lithium 
system has revealed some _ interesting 
properties: Increased hardness and ten 
sile strength and a shielding effect against 
nuclear radiation. 

Other light metal alloys with lithium 
as a component are being investigated, 
with emphasis on unique and desirable 
properties for industrial applications. In 
the military field, an alloy of magnesium 
and lithium has been studied as a pos- 
sible lightweight armor plate metal. 

Metallic lithium has shown promise as 
a degassing agent for steel and nonferrous 
metals. 

In steel, special capsules make it pos 
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sible for the lithium (its melting point 
is 367° F) to be kept in the melt long 
enough to produce the desired effects. Re- 
sult: Reduced gas content, less embrit- 
tlement and inclusions, and in general, 
improved grain refinement. 


No. 1 Target: Better Ways 
To Form Refractory Metals 


David Swan—The main, short range 
problem in refractory metals is to estab- 
lish fabrication technology for processing 
ingots into sheets and other mill product 
forms. A second problem is the protec- 
tion of these metals in applications in- 
volving lengthy exposure to high tempera- 
Coating materials under study in- 
clude Nichrome alloy, stainless _ steel, 
chromium, and modified molybdenum 
disilicide. A third problem is the accumu- 
lation of high temperature engineering 
data. 

Work will continue in 1961, as during 
the past five years, on perfecting tech- 
nology for extracting refractory metals 
from their ores to give good quality pri- 
mary metals. Such processes and improved 
techniques of arc melting and electron 
beam refining can be expected to yield 
higher purity columbium and tantalum 
and to give the metals better workability 
and high temperature characteristics. 

Continuing strides will be made in alloy 
technology. Now Alloys of 
columbium with tungsten, titanium, alumi- 
num, and vanadium which have four 
times the strength and 50 to 100 times 
the oxidation resistance at 2000° F of the 
metal itself. Fabrication properties are 
not adversely affected. Dispersion har- 
dening and solid solution strengthening 
techniques also show promise. 

Advances must be made in processing 
tungsten for high temperature alloy use. 
There is a particular need for suitable 
techniques for producing this metal in 
mill product forms. 
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ALUMINUM 


‘60 Developments to Help 
Extend Aluminum’s Role 


Heinz V. Menking—The quest for new, 
major aluminum markets will be aided 
during 1961 by last year’s product en- 
gineering and development. Develop- 
ment programs will continue at a high 
level with the goal of expanding markets 
by solving fabrication problems, improving 
competitive position, and finding new and 
better ways of designing, forming, joining, 
and finishing aluminum products. 

Emphasis will be placed on architectural 
and construction materials. Although an 
all-aluminum house is technically feasible 
today, the goal of architectural develop- 
ment is for maximum utilization of alu- 
minum in combination with conventional 
materials to provide home buyers the 
greatest amount of livability per dollar of 
cost. 

The transportation industry has never 
been more conscious of the inefficiency of 
excess weight in boats, automobiles, trucks, 
trailers, containers, and railroad rolling 
stock. 


Diecasting Uses Spurred 
By Aluminum Engine Block 


David Laine—In 1961, diecastings will 
gain a new and increasingly important 
place in metalworking. Production ac- 
aluminum engine 
model automobiles 


ceptance of diecast 
blocks for 
dramatically presages wider fields of ap- 
plication in which over-all economies of 
diecast components will be recognized. 

The need for re-evaluation of the meth- 
ods by which metal fabrications are pro- 
duced is clearly indicated. A growing 
trend to improve product performance 
through redesigning to diecasting is al- 
ready underway. 
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New production techniques resulting in 
higher quality levels were perfected and 
adopted by diecasters in 1960 after ex 
haustive testing by the Die Casting Re- 
search Foundation of the American Die 


Casting Institute. 


Aluminum Industry Boosting 
Quality of Ingots, Billets 


J. H. Lindemuth Jr.—The primary metal 
now available to aluminum users is of 
better quality and better adapted to pro 
duction requirements than ever before 
Further advances are being steadily made 

The fact that aluminum ingots and 
billets today are quite different products 
from just a few years ago tends to be 
overshadowed by the attention given to 
expansion of applications such as the 
adoption of aluminum engines in the 
automobile industry and development of 
improved fabricating and finishing tech 
niques. 

One of the most significant steps for 
ward during the last year was the in 
troduction of new types of extrusion 
billets in 6063 alloy. Extruders have been 
enabled to achieve higher production 
rates, better finish, and improved proper 
ties. 

Those beneficial results stem from 
closer attention to tailoring products t 
users’ requirements as well as to the 
development of improved fluxing prac- 
tices and methods of casting and pour- 
ing, and closer controls on minor impuri 
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COPPER AND BRASS 


Route Signs Posted for 
Brass Mill Technologists 


Pierce M. Welpton—Technological de 
velopment in the brass mill industry will 
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be markedly influenced by three factors 
currently of predominant concern: In- 
tense foreign competition, high domestic 
labor costs, and materials substitution. In 
an effort to meet the challenge of all 
three, highly automated produc- 
tion and material handling equipment 
must be developed covering all segments 
of: manufacturing, resulting not only in 
lower labor costs but also improved prod- 


more 


ucts. 

In seeking to hold existing markets and 
at the same time to expand sales ag- 
gressively into new fields, the brass in- 
dustry must place increased emphasis on 
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new alloys, greater uniformity in chemi- 
cal and physical properties, and more 
precise establishment of specifications to 
meet the increasingly exacting require- 
ments of highly specialized applications 
in the Space Age. 

Research and development will play 
a major role in accomplishing these ob- 
jectives. 


Expanded Copper Research 
To Spark Radical New Uses 


Charles H. Moore—Possibly the most 
significant development in copper tech- 
nology in 1960 was the inauguration of 
a producer-sponsored international pro- 
gram of research to find new and im- 
proved uses for the metal. This “declara- 
tion of intent” by the world-wide copper 
producing industry to exploit the tech- 
nological potentials of the world’s oldest 
metal holds promise of radical innova- 
tions and solutions to industry-wide prob- 
lems. 

The research program of the Copper 
Products Development Association may re- 
sult this year in as many as 20 to 25 
separate studies sponsored at research 
institutes, industrial laboratories, universi- 
ties, and other organizations that conduct 
contract research. No limit has been set 
on the scope of the program. 

Our philosophy is to emphasize develop- 
ment of products that fit market needs, 
irrespective of price, competition, or tradi- 
tional patterns. That may involve joint 
applications with other materials or the 
introduction of copper materials in radi- 
cally new forms and concepts. 

Paramount attention will be given to 
correcting or subduing technical de- 
ficiencies in copper (such as the tarnish- 
ing problem) so that the inherent values 
in the physical properties of the metal 
may be more fully realized. 

Even though most of the research will 
be oriented toward products having im- 
mediate market potentials, a basic ap- 
proach—going deep into theoretical con- 
siderations of solid state physics, physical 
chemistry, and atomic  structure—will 
govern. A significant portion of the pro- 
gram will deal with fursdamental studies 
having long range implications for prod- 
ucts of 10 to 15 years from now. 


New Alloys to Help ‘61 
Brass Mill Prospects 


T. E. Veltfort—New alloys, improved per- 
formance of existing ones, and expanded 
research and production facilities will en- 
hance the technological picture for brass 
mill products in 1961. 

Outstanding among new alloys is the 


rod introduced by a major brass mill that 
combines copper, lead, nickel, and phos- 
phorus. Besides its free machining prop- 
erties, it possesses high corrosion resistance 
and electrical conductivity. Timely, too, 
is the new condenser and heat exchanger 
tube alloy of another brass mill. It is 
the first commercial copper-base alloy to 
incorporate mercury. Still! another com- 
pany has announced a new high conduc- 
tivity copper which is deoxidized by 
closely controlled additions of lithium. 
Because of its inherently contained sil- 
ver, this copper is said to have above 
average strength and yield properties. 

In the area of performance, we find 
a copper-nickel-silicon alloy replacing 
stainless steel in a faucet handle. Rea- 
son: Lower production costs. A_ tubed 
copper strip heat reclaimer saved a laun- 
dry more than $1400 in four months. 
Noteworthy, too, are the “pancake” type 
reels supplied by a copper tubemaker 
which allow a customer to use a new 
soldering technique to speed production 
of the copper coils for his water coolers. 
The reels feed the tube to the solderer 
at a constant angle and height. Without 
that constancy, the soldering operation 
would not be feasible. 

Brass mill modernization and expan- 
sion continue apace. A Michigan brass 
firm is enlarging its heat transfer equip- 
ment facility at Danville, Ill.; a Connec- 
ticut mill has completed a 14,000 sq ft 
addition which houses finishing facilities, 
along with a newly equipped metallurgi- 
cal laboratory; a New Jersey mill has ex- 
tensively modernized its wiremaking op- 
erations. In Waterbury, Conn., a $1.5 
million research center is rising; it will 
be devoted primarily to copper and its 
alloys. Another Connecticut brass com- 
pany has installed equipment which en- 
ables it to increase the diameter of its 
clad tube sheets from 26 to 42 in. 


Brass Mills Moving into 
New Metals and Processes 


R. A. Wilkins—Recent trends in the field 
of aluminum and brass mill products are 
in large measure a reflection of demands 
created by: 1. Rapid advances in develop- 
ment of nuclear energy for military and 
commercial purposes. 2. Specialized re- 
quirements created by our missiles pro- 
grams. 3. Many new and varied elec- 
tronic developments. 

As a reflection of those demands, we 
find the technical and production staffs 
of the various companies in the metals 
fields concerned with specialized alloys 
and other modifications of standard mate- 
rials. 

The development of a product such as 
tube-in-strip, for example, is a response to 
the demand for better heat transfer ma- 
terials. It’s being used more and more 
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in. the cooling of high energy electronic 
devices. 

We find also an increasing interest in 
the fabrication of the less common metals 
(zirconium, beryllium, columbium, tita- 
nium, and others) as well as in the fabri- 
cation of metal and ceramic combinations. 

We are engaged in expanding our re- 
search and development staff and our 
facilities. Objective: To be prepared to 
process any of the less common metals on 
a pilot plant scale, or to explore any of 
the newer processing methods, as the occa- 
sion may arise. 

Techniques learned by necessity in the 
handling of the less common materials 
are beginning to show up in the proc- 
essing of the more common commercial 
metals. We see an increasing interest in 
such things as vacuum casting, controlled 
atmosphere casting and fabrication, and 
similar techniques. 
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Tungsten Consumption Up; 
Should Go Higher in ‘61 


F. A. McGonigle—During 1960, two of 
the largest domestic tungsten producers 
resumed production after being closed 
down for about two years. The action 
was due to a firming of prices in the 
early part of the year and in anticipa- 
tion of a firm and steady market in 1961. 

Final figures for 1960 imports for con- 
sumption will probably show a _ reduc- 
tion of 75 per cent from 1959’s. The de- 
cline could easily continue into 1961, al- 
though at a lower rate. 

Last year’s consumption of concen- 
trates will probably exceed 10 million Ib 
compared with 9,835,000 Ib in 1959. The 
increase should continue in 1961 because 
of renewed interest in defense spending. 

A new, high temperature, tungsten- 
molybdenum alloy announced during 
1960 looks promising; however, the im- 
pact of this development on consump- 
tion is not clear. It may replace some 
alloys now in use, rather than create a 
new use for tungsten. 

Unless unforeseen world events upset 
the supply-demand balance, prices should 
continue stable at a somewhat higher 
level than at the end of 1960. 


1961 Tin Consumption 
Could Hit 55,000 Tons 


R. D. Coursen—It is expected that the 
steel industry in 1961 will consume at 
least 33,000 long tons of tin, while total 
consumption should reach at least 55,000 
long tons. 

Reasons for the expected increase: Con- 
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sumption of soft drinks in cans is ex- 
pected to reach 1.2 billion units; beer in 
cans is expected to show an increase to 
9.9 billion units; the fruit and vegetable 
crop of 1961 is estimated to be greater 
than 1960's. 

The introduction of new, thinner, 
stronger, lighter tin plate by most major 
steel companies in 1960 should also stem 
the advance of aluminum in the rigid 
container field and at the same time ex- 
tend the market for tin plate into new 
fields. 

It is reasonable to expect the second 
largest consumer of tin, solder, will par- 
ticipate in the projected increase in 
defense activities in 1961. That is par- 
ticularly true because of the important 
place held by solder for joining pur- 
poses in the electronics field. 

Fortunately for U. S. industrial users, 
tin production prognostications for 1961 
are extremely favorable in Malaya, pro- 
ducer of more than one-third of the 
world’s tin, and traditional supplier of 
well over half that used by U. S. indus- 
try. Known and calculated reserves of 
ore in Malaya are more than sufficient 
for the requirements of U. S. industry 
in the foreseeable future. 

Marked advances are being announced 
by the Tin Research Institute in the use 
of tin chemicals. This year should see 
further uses of tin chemicals as biocidals, 
opacifiers, and stabilizers. Pharmaceutical 
technology indicates that 1961 will also 
show a marked increase in the use of 
pure tin tubes for the packaging of sen- 
sitive drug products. 


New Emphasis in Titanium: 
Upgrade Alloys, Products 


T. W. Lippert—Titanium metal ship- 
ments in 1960 appear to have increased 
at least 25 per cent over those in 1959. 
That improvement, largely unanticipated 
by the industry, demonstrates basically 
the effectiveness of the swing from new 
alloy introduction to a program having 
a broader base—that of improving prop- 
erties and products in established alloys. 

Increasing size ranges and developing 
higher through 
forging and heat treat techniques are 
permanent goals for the industry. Dem- 


mechanical _ properties 


onstrating progress: The beta alloy can 
now be produced in strip widths in gages 
down to 0.012 in., and yield strengths of 
160,000 psi are being obtained in forged 
sections over 3 in. thick. Considerable 
effort will probably be made to develop 
strip rolling methods for production of 
the Ti-5Al-2.5Sn alloy which seems to 
be titanium’s leading contender for cry- 
ogenic tankage at liquid hydrogen tem- 
peratures (minus 423° F). 

The industry will stress the feasibility 
of the welded type product to build the 
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tubing market. Thin wall, as-welded tub- 
ing, or welded and redrawn tubing, can 
be specified for a variety of applications 
once reserved for the more expensive 
seamless tubing product. 

Two new alloys demonstrated a stay 
ing power in 1960. One, titanium alloyed 
with 0.15 per cent palladium, has the 
potential of becoming the basic titanium 
grade used by the chemical process in- 
dustry because of its corrosion resistance 
in environments that fluctuate from oxi- 
dizing to reducing. A new aircraft alloy, 
Ti8Al-IMo-1V, shows marked improve- 
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ments in creep properties over currently 
employed alloys, indicating that titanium 
will be used at much higher temperatures 
in the coming generation of aircraft jet 
engines 

The industry can expect a continued 
increasing demand from the chemical 
industry, with an outside chance that 
200,000 Ib of metal will go to that mar- 
ket in 1961. Manned aircraft will con- 
tinue to account for the bulk of tita- 
nium purchased, with the missile mar- 
ket perhaps rising to about 20 per cent 


of total titanium sales this year. 
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Market for Molybdenum 
In Steelmaking Expanding 


J. Z. Briggs—Industry is paying increased 
attention to the economics of wear, par- 
ticularly in the mining and earth moving 
fields. Profitable recovery of low grade 
ores has been made possible not only 
by improved technology but also by low 
unit costs in mining and milling opera- 
Consequently, there has been a 
constant intensification of the search for 
better wear resistant materials. 

Although long a classic choice, Hadfield 
manganese steel has been losing ground 
to other types of materials. Two recent 
modifications hold promise of regaining 
and expanding that market. The com- 
bination of a dispersion hardening treat- 
ment and the addition of 2 per cent 
austenitic _ steel 


tions. 


molybdenum gives an 
(12-2 alloy) having good mechanical prop- 
erties and improved resistance to goug- 
ing abrasion, as in cone crusher liners. 
A still newer development is a lean alloy, 
austenitic steel (6-1 alloy), which has 
better wear resistance than the conven- 
tional Hadfield steel but retains most of 
its inherent advantages, including tough- 
ness, ease of heat treatment, freedom 
from high residual stresses, and rela- 
tively low producticn costs. 

Various low carson, low alloy cast 
steels are giving good results in dipper 
teeth, ripper points, and similar parts. 
The low carbon adds toughness while the 
alloy content is sufficient to produce full 
hardening on quenching and 
tempering. High yield strengths along 
with high toughness are obtained. 

Pearlitic white and chilled irons have 
continued to be used in considerable ton- 
nages for parts involving erosion, such as 
sand pumps, but an increasing percent- 
age of the market is going to the higher 
alloy, martensitic, white irons, which are 


water 


usually more economical on a service 
basis. Among the newer commercial com- 
positions in this field is the 15-3 alloy 
with 15 per cent chromium and 3 per 
cent molybdenum. That alloy has better 
erosion resistance and higher resistance to 
moderate impact than the lower alloy ma- 
terials and may even compete in certain 
applications where soft rubber parts or 
rubber liners are used. 


New Markets for Magnesium 
Paced by Diecasting Gains 


J. D. Hanawalt—Gains in magnesium die- 
casting consumption in 1960 were im- 
pressive—the automotive market played a 
substantial role. A diecast magnesium, 
dash panel, an instrument panel, and 
several smaller parts are used in 1961 
model cars. Further gains are expected 
in the coming year. 


The diecasting program is one aspect 
of the industry’s efforts to establish new 
commercial and military markets to off- 
set the decline in the military aircraft 
market. In the development stage are 
new applications for wrought products 
utilizing the “no-rib” principle, which 
offers lower fabrication costs and weight 
saving through design simplification and 
exploitation of magnesium’s low density. 
Shipping containers are a prime example. 

New products and processes are ex- 
pected to be prominent in market de- 
velopment. A new sheet alloy requires 
no stress relief after welding, and an- 
other can be cold bent more sharply than 
previous magnesium rolled products. 
Magnesium precision extrusions offer the 
equivalent of machined tolerances (plus 
or minus 0.001 in). New test data 
show magnesium can be drawn much 
faster and at lower temperatures than 
previously supposed with economical, soap 
type lubricants and mechanical presses. 


Zinc Outlook for ‘61 Hazy; 
R&D, Promotion Accelerate 


J. L. Kimberley—Zinc usage in 1961 will 
depend primarily on the general level of 
the national economy. 

Six continuous galvanizing lines for 
strip and sheets were added during 1960, 
a clear demonstration of the confidence 
of the steel industry in this commodity 
which in the past has taken more than 
20 per cent of all zinc consumed. 

Galvanizing of other products will con- 
tinue to fluctuate with the economy. In 
diecasting, probabilities are not clear be- 
cause of the impact of compact and 
economy cars. While they use zinc die- 
castings, they use less of all materials. 
Full sized cars will use more zinc on 
the average than before. 

The zinc industry’s activities in re- 
search and promotion of markets are 
constantly accelerating. Budgets for re- 
search and promotion have increased 
about threefold over the last three to 
four years. 

Last year, early expectations of the in- 
dustry were not met. Primary contrib- 
uting factors included failure of automo- 
tive production to reach estimated levels, 
coupled with wide acceptance of com- 
pact automobiles, as well as the lower 
level of industry in general. 

The use of zinc is inescapably tied to 
the fortunes of the national economy in- 
sofar as production of hard goods is con- 
cerned. It is anticipated that final sta- 
tistics for the year will show zinc to 
have been no more affected than other 
basic materials for construction and man- 
ufacture. 

Competition remained keen but is not 
known to have made any significant in- 
roads into zinc’s major markets. In the 


STEEL 





Hyde Park 


at Anaconda 


Aluminum Company 


TERRE HAUTE PLANT 


This photograph shows 375 ton 
leveller designed for handling sheets 
up to 78 inches wide by 34 feet long. 
Hyde Park Levellers have a com- 
plete range of stretching capacities 
from 150 to 1250 tons—for levelling 
ferrous and non-ferrous sheets in 
size up to 120 inches wide by 500 
inches long. 

Speeds and length of ‘‘stretch” to 
meet all requirements. 

Adaptable for automatic cycling. 
Pneumatically or hydraulically oper- 
ated wedge or toggle type jaws. 
Our Engineering Staff—Hyde Park 
provides complete engineering 
service for Rolls, Rolling Mill 
Equipment and Gray Iron and Alloy 
Iron Castings. 


ok 


Photo courtesy of Anaconda ; 
Aluminum Company also 18 Inch 3 High 
shows Vacu-Lift equipment. Bar Mill Stand 


ROLLS 
Nickel Alloy Grain Nickel Chilled Rolls 
Rolls Moly Rolls 
Grain Rolls Nodular Iron Rolls 
Chilled Rolls 
All Grades Nickel _— Iron 
Rolls for Hot and Cold Rolling 


ROLLING MILL EQUIPMENT 
Bar Mills Sheet and Strip Mills 
Merchant Mills Pinion Stands 
Roller Tables Reduction Drives 
Stretcher Levellers Roll Lathes 
Sheet Mill Shears Machine Work 
Special Machinery 


CASTINGS 


Furnace Castings Machinery Castings 
Heavy Die Castings Slag Pots 

Bases Heavy Tool Castings 
Housings Floor Plates 


FOUNDRY and MACHINE CO. 


HYDE PARK, westmoreLAND COUNTY, PITTSBURGH DISTRICT, PA. 
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aggregate, gains balanced losses in indi- 
vidual items. 

galvanized _ steel 
down after 
expected to break all previous 


The production of 


sheets, though somewhat 
June, is 
production records. Final figures should 


be well over 3 million tons. 


Many Industries Expand 
Magnesium Applications 
Jerry Singleton—The past year was a 


uneventful one for the mag- 
Nevertheless, progress in 


relatively 
nesium industry. 
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usage was made. Magnesium played a 
major role in every major missile and 
space program. And as the result of a 
new pricing situation, it found a place 
in the U. S. automobile industry—with 
this “foot in the door,’ an important 
market should open up in 1961. Grow- 
ing applications in electronics hold promise 
for far greater tonnage, and emphasis on 
weight saving in all armament has 
focused the attention of every segment of 
the armed forces on magnesium. 

Two developments during 1960 should 
help sales in 1961: 1. The achievement 
of suitable parameters within which mag- 
nesium can be worked on mechanical 
presses . at rates which will add im- 
petus to efforts to win acceptance in mass 
production. 2. The announcement of a 
process for porcelain enameling of mag- 
nesium; it is expected to encourage use 
of the metal for many additional con- 
sumer products. 

Such markets as portable hand tools, 
ladders, luggage, and material handling 
equipment promise growth. There is 
evidence of increased interest on the part 
of motor freight carriers, and acceptance 
of magnesium for jigs and fixtures has 
been outstanding. Specialized printing ap- 
plications are also showing sound growth. 

In England, the textile industry, farm 
equipment, and the Atomic Energy 
Authority are major magnesium users. In 
Germany, Volkswagen is using 90 tons a 
day in the foundry vs. 60 tons of iron and 
40 tons of aluminum. 

In 1960, primary production increased 
throughout the world. Wrought form 
shipments fell off a little, and casting 
shipments were down about 10 per cent— 
both due to the decline in defense de- 
mand and despite an indicated increase 
in civilian usage. Alloying consumption 
increased, while use in reducing opera- 
tions held steady. Export tonnage has in- 
creased greatly, with every indication that 
it should continue at a high level. 


New Ideas Expected to 
Expand Lead Markets 


R. L. Ziegfeld—Publication by the Lead 
Industries Association of a report by 
Bolt, Beranek & Newman, acoustical con- 
sultants, provides engineers for the first 
time with dependable data on the use 
of lead as a sound barrier. Many in- 
dustries are turning to lead in many 
forms for help in solving noise problems. 
A new, flexible, room divider (it’s woven 
like carpeting and has lead wire running 
in one direction) is undergoing large 
scale field testing. Commercial use of 
plastics loaded with lead powder is in- 
creasing. Neoprene-lead powder combina- 
tions have been 
Navy ships. Interest and possibilities seem 
inexhaustible. 


employed in several 


Delivery trucks powered by lead-acid 
storage batteries (Cleveland Vehicle Co. 
is producing such a truck) are being used 
by dairies, bakeries, and the like in 
several cities. 

Lead zirconate-titanate (a piezoelectric 
material) is being used in a complete 
line of industrial, ultrasonic cleaning 
equipment. In England, a battery pow- 
ered Jawn mower is on the market. A 
similar model is expected here soon. 

Porcelain enameling of magnesium has 
been perfected. It employs lead enamels 
of the type used on aluminum. Brick 
using lead glazes is growing in popularity 
for architectural applications. 

The use of lead-asbestos antivibration 
pads for both building foundations and 
machinery mounts is spreading widely in 
this country, Canada, Australia, England, 
and France. 


Technology Points to 
Shift in Lead Markets 


J. S. Smart Jr.—Prospects are that lead’s 
markets and technology will continue to 
shift. 

Technological changes appear to be 
pointing the way to new uses that will 
capitalize on lead’s unusual properties. 
As the most compact and efficient ma- 
terial for nuclear shielding, lead is fa- 
vored for all nuclear marine vessels (43 
now scheduled or building) besides the 
more conventional atomic applications. 
Its high damping capacity for sound and 
other vibrations is gaining real product 
momentum as lead-asbestos pads support 
the columns of new buildings, or serve 
as machinery mounts. Lead powder or 
shot is combined with plastic, rubber, or 
other materials to serve as sound dead- 
ening layers in submarines and aircraft. 
Architectural products of the sound-dead- 
ening variety are planned. 

In ceramics, low melting glazes rich 
in lead are being used as fired enamels 
on aluminum, and more recently on mag- 
nesium. The new lead frits can be used 
to glaze building blocks, tiles, and bricks 
in many colors. Result: Construction of 
maintenance-free exterior and _ interior 
walls. Another new application is the 
generation of useful vibrations by subject- 
ing highly leaded ceramics to the action 
of an electric field (piezoelectric effect). 
Used in conjunction with industrial 
cleaning baths, the vibrations 
rapid cleansing of the objects immersed 
Loss of a substan- 


promote 


(ultrasonic cleaning). 
tial part of lead’s market for cable sheath- 
ing has resulted in the development of 
a new method of continuous extrusion. It 
will permit the use of the more heat 
sensitive insulating materials in cable 
construction that withstand the 
temperatures encountered in a lead press. 
The new press, in commercial use, elimi- 
nates the “stops” in the older process. 


must 
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A bearing that turns with the greatest of ease is 
the bearing that’s always certain to please (if 
you'll pardon our breaking into rhyme). And 
here at Federal we know that if a finished ball 
bearing pleases us, it’s bound to please you. 
That’s why Federal inspectors are such holy 
terrors when bearing parts reach their quality 
control points. And if the parts get through, 


; 


SMOOTH RUNNING 


the assembled product is sure to be a ball bear- 
ing that will purr sweetly—now and practically 
ad infinitum. So the next time you want to 
smooth out a rough anti-friction problem, let 
Federal Ball Bearings do it for you. You’ll find 
over 12,000 ball bearing sizes and hundreds of 
types in our catalog. Send for it today. 

THE FEDERAL BEARINGS CO., INC., Poughkeepsie, N. Y. 


One of America’s 
largest ball bearing 


ederal 


BALL BEARINGS 


manufacturers 
FEDERAL ON FILM—A 16 mm. color sound film . 


takes you through our 400,000 sq. ft. plant. 
Loaned free. Just ask for it. 
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and the finest 
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ever devised 


Here’s compact “bonus power” for efficient rolling- 
door action! The New Kinnear Motor Operator 
permits either face-of-wall or wall-bracket mounting 
— vertically or horizontally — for either adjacent or 
thru-the-wal! door control. Thermal protection is 
built-in; motor cuts out before overload damage can 
occur. Centrifugal clutch starts door action with no 
shock, no jolt, no stalling! New worm gearing extends 
the life of the operator-unit even beyond previous 
limits! Seven sizes assure capacities 
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Kinnear invented the door with the interlocking steel-slat curtain 
more than half a century ago! And today’s Kinnear Rolling Doors 
still lead in all-around door efficiency! 

Opening straight upward they coil smoothly out of the way 
above the doorway. 

They clear the entire opening quickly, from jamb to jamb and 
from floor to lintel. 

They stay out of reach of damage by wind or vehicles. 

All floor and wall areas around Kinnear-equipped doorways 
are always fully usable. 

Ceiling space also remains clear, for unimpeded use of over- 
head cranes, hoists, conveyors, ductwork, or lighting. 

The tough, flexible, all-metal Kinnear curtain assures long 
service, low maintenance costs, extra protection against fire, 
wind, intrusion, or vandalism. 

Heavy galvanizing (1.25 ounces of pure zinc per sq. ft. of 
metal, ASTM Standards) — plus Kinnear Paint-Bond — adds 
high resistance to weather, wear, and corrosion. 

For push-button or remote-control efficiency, there’s no match 
for the all-new Kinnear Motor Operator (optional, at left). 

Kinnear Rolling Doors are built in any size. Get Kinnear 
recommendations on your door needs. Write the Kinnear Mfg. 
Co. (Factories: 1780-1800 Fields Ave., Columbus 16, Ohio, and 
1742 Yosemite Ave., San Francisco 24, 

Calif.) Offices and agents P 
in all principal cities. Available FREE 

Kinnear Motor-Operator 
Bulletin. . Kinnear Rolling — 

Door Catalog. | 
—— WRITE UMN 








for every need. For the best possible 
push-button door efficiency, combine in near. 9 in oors 
the Kinnear Motor Operator with = = «» 
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More strength, closer tolerances are across- 


the-board trends. 
diecastings, 


New Specification Aids 
Gray Iron Casters 


T. E. Eagan—One notable improvement 
on gray iron should be noted: ASTM 
Specification A48 has been completely re- 
vised. 

Although A48 recognized tensile strength 
as the only way to specify the quality 
of the metal, it allowed the transverse 
test as optional. The new specification 
has removed this optional test. ASTM 
Specification A438 has been issued to 
cover it for those who still wish to use it. 

Two other features of the specification 
are noteworthy: Size effect on tensile 
strength is recognized by requiring that 
the user specify the size of test bar re- 
quired. A shorter test bar has been desig- 
nated (9 in. long instead of 21 in.). 


Malleable Iron Producers 
Make Competitive Moves 


Price B. Burgess—Malleable iron producers 
will make two moves of competitive sig- 
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nificance during 1961. 

The first will be into market areas 
in which malleable irons are not pres- 
ently important. The new areas will be 
opened up by high standards of metal- 
lurgical control and a wider knowledge 
of the physical and mechanical properties 
of ferritic and pearlitic malleable. Exact- 
ing control standards have made _pos- 
sible the entry of pearlitic malleable into 
the ordnance field, ‘or example. 

The second move: Broadening of the 
product line of the malleable industry 
with the introduction of new cast ma- 
terials previously outside the reach of 
the process limitations and properties of 
conventional malleable and pearlitic. 


Developments Permit Greater 
Accuracy in Casting Parts 


Harry W. Dietert—Engineers can now 
obtain desired strength by cross-sectional 
design, employing light metal thickness 
and correctly designed ribs and contours. 
The strength used to be achieved by using 
heavy sections. Cross-sectional design not 


Color anodized aluminum 
improved zinc alloys predicted 


only reduces weight and improves grain 
structure with a great gain in strength, 
but it also has provided an opportunity 
to apply new methods that produce cast- 
ings that are accurate in size and true 
in contour. 

With the core actually set or cured in 
the machined corebox, the core is true to 
dimension. In addition, such cores are 
often nearly twice as strong as conven 
tional cores and possess exceedingly high 
hardness on the surface. 

Both high strength molding sands and 
ceramic precision molds make it possible 
to produce cast parts of high accuracy 
The latter method finds good use in cast 
ing the hard-to-machine metals into cast 
parts that require little or no machining 


Casters Aided in Reaching 
Quality, Reduced Cost Goals 


C. V. Nass—In the sand-cast foundry in 
dustry, quality improvements and cost re 
duction will continue to get increased 
emphasis. Several recent technological 


advancements are being proved in pro 
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duction to help the foundryman achieve 
those goals. 

Shell molded castings have about found 
their sphere of application, but hollow 
shell cores offer the foundryman many 
advantages and opportunities for cost 
reduction and improved quality in either 
sand, dry sand, or shell molded 
castings. The use of hollow shell cores 
will continue to develop rapidly, and new, 
allow the broad- 


green 


larger equipment to 
ening of their field of use is now avail- 
able. 

The application of furfural or hot-box 
process cores is eliciting much interest and 
will continue to develop. More high 
production units will be in operation in 
1961. 

True mold blowing, where molds are 
their required uniform hard- 
research and de- 
velopment stage, but should emerge into 


blown to 


ness, is still in the 


the production stage during 1961. 


Ceramic Shell Improvements 
Pave Way to Progress in ‘61 


Stuart Z. Uram—This will be a year of 
great progress for the investment casting 
because: 1. The shell 
technique has reached technological ma- 
2. Research should yield improved 
mechanical properties in cast metals. 
shell technique permits 
shapes in the 5 oz to 50 Ib 
economically cast with 
the precision and surface quality of the 
process. Designers of metal 
parts will have greater freedom through 
the application of the process; many com- 
ponents which were previously fabricated 
and assembled may be cast in a single 
unit with considerable cost saving. 
The quality aspect of investment cast- 
ings is being pursued by research pro- 
solidification behavior of 


ceramic 


industry 


The ceramic 
complex 


category » be 


q 
iost wax 


grams in the 
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metals in hot molds. Investment casters 
are investigating many facets of quality 
control to insure the dependability of 
their products. Evaluation of the prop- 
erties of the casting as well as results 
of tensile testing are being stressed. 
Studies of heat flow should enable invest- 
ment castings to control and _ perhaps 
increase casting mechanical properties. 
That should enable investment castings 
to possess mechanical properties equal 
to their wrought counterparts. 


DIECASTING 


Technological Exchange Can 
Open New Diecasting Markets 


Joseph G. Rayniak—-Free, unrestrained 
trading of technological skills among 
U. S. competitors and friendly foreign 
firms will help strengthen the diecasting 
industry and open avenues to new mar- 
kets and new products. 

The diecasting industry as a whole 
is still in its infancy. Untold rewards 
await those in the automotive and 
other consumer product fields who are 
bold enough to venture forth and tap 
hidden resources. 

For example, we have replaced art in 
diecasting with science; we did this in 
ways, Installation of 
electric induction furnace, solid frame, 
diecast machines which made _ possible 
the production of large diecastings with 
excellent density; and more rugged dies 
of finest tool steels. 


various including: 


Diecasters Predict Upturn 
In Markets This Year 


John L. MacLaren—Output of zinc and 
aluminum diecastings is expected to ad- 


vance at least as much in 1961 as in 
1960. Last year, an estimated 8 per 
cent tonnage increase over 1959 was regis- 
tered for zinc, 12 per cent for aluminum. 
The main consuming industries will again 
be automotive and home appliance, with 
automotive taking a larger share. Brass 
diecasting output will remain at about 
the same level as in 1960, but magnesium 
responding to aggressive pro- 
should than 


tonnage, 
ducer promotion, 
double. 

Several major innovations in diecast- 
ing machine design are scheduled for 
introduction, including large platen, low 
injection pressure equipment; vertical ma- 
chines engineered around automation con- 
cepts; and units with higher locking 
tonnages. Castings will be larger and 
more complicated. Another diecast en- 
gine block will be offered. Wider use 
will be made of die temperature con- 
trol, vacuum and vibration techniques; 
also automatic ladling, lubrication and 
casting removal. 


more 


NONFERROUS 


Trend to Aluminum Castings 
Brings Technical Needs 


D. L. Lavelle—A marked increase in the 
consumption of aluminum by the auto- 
motive industry was made this year with 
the introduction of aluminum engines, 
which included the first commercial pro- 
duction of diecast engine blocks. Other 
cylinder blocks are produced by conven- 
tional, semipermanent mold practice, and 
also by a process relatively new in this 
country: Metal is forced up into the mold 
from a pressurized holding furnace. The 
aluminum engine block castings are all 


in conventional alloys. The hypereutec- 
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Fine-watch precision— 


— € . 
great power, rigidly controlled! 
The ultimate in dimensional accuracy and finish is now avail- 
able in Superior Strip Steel . . . in widths up to 24”... in larger 
and heavier coils . . . thanks to our new Sendzimir Mill with 


electronic continuous gage control. Strip is reduced to final gage 
at speeds reaching 1,000 feet per minute—every foot within 


required tolerances, beautifully finished for your most partic- 
ular product requirements. Let us serve you with Superior Strip 
Steel finer than the finest obtainable until now! Write us about 


your requirements. 


SUPERIOR STEEL DIVISION 
Close-up of the 18 back-up rolls pro- 


viding tremendous power and rigid- OF 


ity to super-finished work rolls, for 


flawless precision strip production. COPPERWELD STEEL COMPANY 
CARNEGIE, PENNSYLVANIA 


For Export: Copperweld Steel International Company, New York 
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MORE PARTS PER DOLLAR OF CLEANING COST 


ig difference in vapor- more stable trichlorethylene. Degreasers NEW S36-PAGE BULLETIN explains 
run without shutdown for weeks—even fully how you get more and 
for solvent. It’s months longer between cleanouts, in many better vapor degreasing for 
eps working be- ts are down sharply. Less sol- the money with Nialk TRICHLOR 
: -eded, because less goes down the Shows basic types of vapor de- 
drain in unnecessary cleanouts. greasers. Discusses cycles, op- 


WHAT'S PSP? neans “permanent lo start saving in your plant—soon—see ing procedures, stabilizers, 
stay power.” It’s what you get with your Nialk TRICHLOR distributor. He es of solvent contamina 
RICHLOR. The stabilizer in this can show you why your best buy is the , solvent recovery, trouble 
n’ ir out. You solvent that doesn’t wear out prematurely shooting. Ask your distributor 
ilizer when y ase Call him today for a copy or write us. 
HLOR. You don’t have Nialk® Trichlor, a product of 


1. The sta er Stays wit 
id keeps on protecting it HOOKER CHEMICAL CORPORATION 
vapor. Even after - 1201 Union Street, Niagara Falls, N. Y. 
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] Detroit Los Angeles New York 
WHY IS PSP IMPORTANT? Users re- alls > phia Tacoma Worcester, Moss 


port substantial savings with this better, rad . mited, North Vancouver, B. C. 
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tic aluminum-silicon alloys containing 
about 20 per cent silicon (they have ex- 
cellent wear resistance) have not found 
much use because of poor casting proper- 
ties. 

There is great interest in the produc- 
tion of color anodizable, aluminum die- 
castings. The advent of vacuum tech- 
niques has helped, but the industry is 
still searching for better alloys, the most 
promising of which are based on the 
Al-4 per cent Zn and Al-4 per cent Mg 
systems. 


Mechanization Aids 
Nonferrous Founders 


Elmer G. Brumund Jr.—Perhaps the most 
basic evidence of a trend toward better 
facilities in the nonferrous foundries is 
the growing mechanization to achieve 
higher product quality and uniformity, and 
to develop greater productivity to offset 
increasing labor costs. 

Mechanization growth was dramatically 
illustrated in a _ recent Non-Ferrous 
Founders’ Society cost study which shows 
overhead claiming a higher proportion 
of costs over the last five years while 
labor, even though wages have gone up, 
represents a decreasing proportion of 
costs. 

Among specific technological trends is 
the increased use of shell cores in both 
sand and metal molds. That is coupled 
with greater interest in synthetic sands 
and in special molding materials and 
techniques such as_ waterless binders; 
olivine sand; and carbon dioxide, sodium 
silicate, bonded cores and molds. Over- 
all, there is and will continue to be 
greater attention to sand and mold con- 
trol for green sand work. 

Melting departments are getting serious 
attention and there is increased use of 
high frequency induction melting to 
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achieve flexibility and speed. More found- 
ries are installing low frequency, induc- 
tion furnaces to handle long run, high 
production work. 


Engine Blocks Provide Big 
Lift for Aluminum Castings 


D. L. Colwell—The big news in 
aluminum casting industry is the 
of aluminum alloys for automobile 
gine blocks. 

Several cast aluminum parts are on 
automobiles today: The aluminum crank- 
case and cylinder heads connected by 
steel sleeves as used in the Corvair, the 
slant type engine parts as used in the 
new Chrysler line, and the diecast en- 
gine blocks in the Rambler. Some of 
these parts are sand cast, but the trend 
is toward permanent mold castings and 
diecastings. Undoubtedly, the next few 
years will see a wider use of aluminum 
castings in this area. 

There is much talk about aluminum 
diecasting alloys which can be anodized. 
Silicon in  diecasting and permanent 
mold casting alloys is almost a necessity 
to secure suitable casting properties. Sili- 
con in an aluminum casting does not 
lend itself to a clear or light 
anodizing process. In instances, 
the vacuum diecasting process has helped 
to cast siliconfree alloys and it may be 
that by the wider use of vacuum die- 
castings, anodized aluminum castings will 
become more common. 


color 


some 


Brass and Bronze Foundries 
Face Economic Challenge 


Harry M. St. John—Because of the in- 
creasing cost of labor, the handling of 
metal, sand, molds, and castings must be 


mechanized if the foundry is to be com- 
petitive. The foundry must also take ad- 
vantage of recent technical advances 
which improve quality and decrease cost. 
To meet these needs requires a substan- 
requirement 


tial capital investment, a 


which the small foundry finds difficult 
to meet. 

Small captive foundries, faced by an 
expense out of proportion to their vol- 
ume, will either discontinue operation 
or, for the sake of convenience, decide 
to operate at a loss. Large jobbing 
foundries will find it necessary to make 
moderniza- 


the investment required by 


tion. 


Nonferrous Casters Quicken 
Marketing, Production Pace 


Herbert F. Scobie—Nonferrous foundries 
will continue to emphasize two fundamen- 
tal lines: Improved production facilities 
and markedly stepped up marketing and 
sales efforts. The market, particularly 
brass and bronze, is not de- 
veloping as it Another factor 


is the interest of manufacturers outside 


for cast 
should. 


the nonferrous industry are showing in 


the establishment of aluminum foundry 
facilities. 

Nonferrous foundrymen will strive to 
satisfy their curiosity regarding competi- 
tive processes and materials. Goal is to 
determine why some customers switch 
some components away from nonferrous 
castings. The upsurge in marketing, par- 
ticularly among copper-base foundries 
which have been hit harder, will lead to 
greater imagination in selling, to prod- 
uct development, to promoting sale of 
cast, nonferrous alloys on the basis of 
merit rather than tradition, to greater 
emphasis on engineering, manufacturing, 


and consumer advantages. 





World’s first die-cast aluminum “six’ 


Saves 80 pounds for American Motors’ new 
Rambler Classic .. . incorporates specially 
bonded cast iron liners in dry sleeve design. 


This engine block is the biggest die casting ever mass 
produced. It’s the world’s first six-cylinder block for 
passenger car use to be die cast in aluminum. 


It’s a 67 pound lightweight including 14 pounds of cen- 
trifugally cast iron cylinder liners. That means a total 
saving of 80 pounds deadweight ... now standard in the 
new Rambler customs, optional in other Rambler models. 


Light but strong. Aluminum’s excellent physical proper- 


ties are fully utilized by careful die cast design and 
photostress analysis. Outstanding strength, soundness 
and precision provide a big plus for heavily-emphasized 
Rambler quality. 


BMI bonding is simple and sure. The BMI-—or Bi- 
Metallic Interlock developed by Doehler-Jarvis— 
mechanically “anchors” the liners by means of their 
specially prepared cast surfaces. Since these liners are 
centrifugal castings, no knurling, crimping or splining is 
needed. An intimate locking action occurs as the molten 
aluminum is injected into the die . .. under 8,000 psi. 
The result: an inseparable bond with excellent heat- 
transfer properties. 





A block every three minutes . . . from 2,000 ton machines like 
this. In three tenths of a second, machine injects a 70-pound 


“shot” of molten aluminum ... under 8,000 psi. 


Pressure tightness of die-cast aluminum blocks is determined 
by testing on a machine specifically designed for this purpose. 
Advanced quality control helps protect highest standards. 


Centrifugally cast iron liners—up to 260 Brinell—are cast in 
place with specially prepared surfaces which lock insepa- 
rably with molten metal under pressure. 





. ya : 

.1 a r 
Palletized for rapid delivery, these finished blocks can reach 
American Motors assembly plants by rail... or in trucks of 
the Doehler-Jarvis fleet. ‘ 


rolls off the line at Doehler-Jarvis 


To design for efficient production, American Motors and 
Doehler-Jarvis engineers combined specialized know- 
how with liberal imagination. An oil gallery for hydrau- 
lic valve lifters is an integral part of the block casting. 
Liner inserts and loose pieces for casting undercuts are 
placed by automatic attachments that never slow down 
the casting cycle. 


To make new ideas pay off, perhaps you can use the 
facilities, resources and practical experience offered by 
Doehler-Jarvis. Eight plants provide the capacity—and 
the flexibility—to serve large companies well, and to 
help small ones grow. For detailed information, simply 
phone or write the nearest Doehler-Jarvis plant or office. 
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improved processing widens service range of 


conventional 
materials continues to grow 


Refractory Metals Must 
Meet Higher Specifications 


F. C. Eddens—The use of the more cor- 
rosion resistant materials, such as titanium, 
antalum, and zirconium, will increase 
rapidly as the cost of fabrication is re 
duced 
There will be a continued, more exact- 
demand by the military and space 
for refractory metals possessing 
th to weight ratios. Much 
work in this field has been ex- 
loratory and any encouraging results 
were welcomed. In the future, products 
will need to meet more exacting physical 
and dimensional requirements. 
There should be an increased effort in 
the new strengthening mechanisms for 


metals. 


Lower Inventories to Spur 
Tool Steel Production 


W. G. DahIl—Tool steel producers, with 
their production output generally geared 


170 


materials; 


from six months to a year ahead of the 
rest of the nation’s industry, look for 
marked improvement in schedules during 
the first quarter, with still further in- 
creases by the middle of the year. 

Tool steel inventories are down in the 
automotive, appliance, and fastener indus- 
tries—large volume users of metals pro- 
duced by this segment of the steel in- 
dustry—and engineering design changes 
for 1962 models in cars and appliances 
are well underway. 

There are about 16,000 components in 
today’s cars, each dependent upon tool 
steels. It’s estimated 7! lb of tool and 
die steel are used for each car (1961 esti- 
mate: 5.7 million units). There is plenty 
of volume for the tool steel producers. 

We must look for increased quality in 
the entire product line, offer new alloys, 
and sell service as well as the product. 


Predictions Put into Action 
Can Level Business Cycles 


C. L. Hardy—How to eliminate severe 
inventory fluctuations and thereby reduce 


interest 


in exotic 


the peaks and valleys in production is 
perhaps the most pressing problem facing 
industry today. It has a bearing on the 
lives and fortunes of all. 

The steel industry is in the fortunate 
position of having fewer levels of dis- 
tribution than most industries. But no 
one, however, is more aware of the im- 
pact of inventory fluctuations than the 
Although the 
line, industrial steel service center pools 


steel producer. general 
the requirements of customers from diverse 
industries, it too has an inventory prob- 
lem and is confronted with the chal- 
lenge. 

The problem is twofold, and interde 
pendent: 1. We must learn to rely 
less on past performance in our decision 
making and predict inventory 
buildups and declines. 2. We must then 
have the courage to take action such as 
cutting back on inventory replenishment 
in the face of continued high demand 
when our evalution indicates demand is 


instead 


approaching a peak. 

In carrying ou. these functions the 
manager of the future must be a true 
professional. 
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Continuous Shapes from 
Metal Powders Coming 


K. H. Roll—Forming of sheets, tubing, 
and strip on a continuous basis from 
powders will almost certainly become a 
commercial reality in the 1960s. Work 
is progressing on the continuous compact- 
ing of all types of metal powders into 
billets for further working. Definite 
economies have been shown in the manu- 
facture of strip directly from copper pow- 
der, bypassing all melting 
High purity, nickel strip is being made 
by this method. Tubing is being pro- 
duced commercially from copper powder. 

The advantages of copper strip and 
tubing from powder are lower cost, higher 
purity, and closer control over properties. 
Metal in powder form can easily be manu- 
factured to extremely high purity which 
can be maintained throughout the proc- 
ess, uncontaminated by melting. 


operations. 


Dispersion strengthened materials, a 
relatively new field for powder metal- 
lurgy, have so far matured into production 
items only in the sintered aluminum 
powder and nuclear materials areas. 
Uranium oxide-stainless steel powder con- 
trol and moderator rods are commercial 


examples of dispersed phase structures. 


Design Plays Key Part in 
High Strength Metal Use 


G. K. Manning—The vast amount of 
study that has been devoted to high 
strength metals will pay increasing divi- 
dends during the next few years. Look 
for the successful application of | steels 
that are in the 400 to 500 ksi strength 
range. The primary motivation has been 
space travel, but a weight penalty is as- 
sociated with every structure that must 
be transported or moved. The trend will 
spread to an ever increasing number of 
manufactured parts. 
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Lighter weight requires materials of 
greater strength, but since it is almost a 
truism that greater strength means less 
ductility, progress is dependent upon the 
design engineer and the manufacturer as 
well as the materials engineer. New de- 
sign concepts help to distribute the load 
and reduce stress concentration. New 
fabrication procedures such as high strain 
rate deformation techniques, spin forming, 
and new welding and brazing methods 
can lead to greater perfection in the fin- 
ished part. 
tive inspection 
manufacturer to guarantee a smaller maxi- 


Improvements in nondestruc- 
techniques permit the 


mum flaw size. 


Stainless Applications 
Continue Steady Growth 


R. E. Paret—Uses for stainless in in- 
dustrial and consumer products continue 
to accelerate at rates up to eight times 
greater than those of other basic materials 
Part of the gain results 


from increased familiarity with the alloys 


of construction. 


and part from their versatility. 
Cold rolled, 


now available 


austenitic, stainless alloys 
can develop up to 290,- 
000 psi with special treatment and prove 
entirely suitable at temperatures to 800° F. 
Ultracold rolling (at temperatures below 

100° F) is found to greatly increase 
tensile strength. 

Ductility of stainless at subzero tem- 
peratures explains its current appeal to 
cryogenic, rocket, and missile engineers. 
All recent oxygenmaking plants (many in- 
tended for oxygen steelmaking) employ 
vast quantities of inert stainless, and sev- 
eral appear have standardized on 
autstenitic stainless alloys. 

The automotive industry continues as 
Some 


powerplant designers suggest the metal 


a major user of stainless steel. 


may find its future in the engine com- 
partment. 
Emphasis on curtain wall construction, 
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ing, Pa. 


with need for little or no exterior main- 
tenance or cleaning, is responsible for 
architectural interest in stainless 


ALLOY AND TOOL STEELS 


Costs to Govern Gains 
In Vacuum Processing 


W. E. Gregg—The technical challenge of 
the future is to bring the dramatic im 
provements in metallurgy to the users of 
special metals at proper costs. 

For example, a few years ago, we talked 
of high strength steels at 100,000 psi ten- 
sile and high strength titanium alloys at 
120,000 psi. 
uum melted alloy steels with strengths of 
200,000 to 300,000 psi, and titanium with 
usable strengths of 180,000 to 200,000 psi. 
Our job will be to produce those excellent 


Now, we are producing vac- 


quality metals at lower costs for broader 
markets. 

One interesting step in improving the 
quality of alloy steels at minimum in- 
creased cost is the vacuum degassing 
treatment unit now in operation. Addi 
tion of alloying elements under vacuum 
allows closer control of composition and 
reduces inclusions. The unit should re- 
duce the oxygen and the hydrogen levels 
to a marked degree and remove a signifi- 
cant quantity of the nitrogen. It is cap 
i 


able of effectively treating a 170 ton heat 


of open hearth steel in about 30 minute 


New Tool Steels 
Ease Wear Problems 


C. B. Post—This year will seee a stronger 


trend toward use of air hardening tool 
steels. New grades will be available with 
superior properties. Two new tool and 


die steels which can be air hardened from 
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1550 to 1600° F will be marketed. 

The lower hardening temperature for 
the new steels means, in most instances, 
that the same heating furnaces can be 
used as those employed with oil and water 
hardening steels. Furthermore, hardening 
at the lower temperature minimizes the 
danger of decarburization present at a 
higher range. 

One of the new steels will have better 
wear resistance than that offered by the 
standard, high carbon, high chromium 


steels. Field tests showed its size change 
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and warpage perceptibly lower than 
AISI Type D-2 and it demonstrated an 
average 100 per cent improvement in 
service life. 

The second new air hardening tool steel 
is exceptionally tough, having notched-bar 
Izod impact values of 10 to 14 ft-lb at 
hardness of Rockwell C-59 to 60. Size 
change during heat treatment is about 
0.0003 in. per in. Applications for this 
grade will be found in tools and dies 
that fail by fracture rather than wear. 


Civilian Uses for Specialty 
Steels Expected to Gain 


K. D. Mann—The powder metallurgy of 
refractory metals (such as_ tungsten, 
molybdenum, and their alloys) has be- 
come much more important with in- 
creased emphasis on space technology. 
This year will see marked advances in 
the production of pressed and sintered 
tungsten and molybdenum components for 
direct use in missiles and rockets, as well 
as billets and preforms of those materials 
for working by forging, spinning, and 
other methods. 

Specialty steels developed for Space 
Age use continue to challenge the metal- 
lurgical resourcefulness of alloy steel pro- 
ducers. They must meet ever increasing 
performance requirements, and can serve 
for critical application in other fields. 

High temperature and high strength ma- 
terials will continue to be used for 
years to come in jet and turbo-prop air- 
craft. Certainly, specialty steels will find 
increasing use in gas turbines for power 
and propulsion. Superquality engineer- 
ing alloys, possessing ultrahigh strength 
combined with good transverse ductility 
and unusual cleanliness now used for 
motor cases in rockets and missiles, are 
finding increasing civilian applications. 

Finally, new horizons for high quality 
materials are visible for the generation 
of nuclear power. 


Bright-Annealed Stainless 
Moves into High Volume 


W. B. Pierce—Bright-annealed stainless 
steel came to market in volume for the 
first time late in 1960. It will rank as 
a sparkling newcomer to the 1961 models 
of autos as well as other metal prod- 
ucts. It also shows how makers of spe- 
cial steels move to meet the ever-chang- 
ing needs of industry. 

In this instance, the automobile in- 
dustry needed improved corrosion resist- 
ance in decorative trims, in a metal that 
would retain its bright finish during 
fabrication and which required a mini- 
mum of buffing and polishing. Bright- 
annealing—a process used on _ limited 


quantities of special alloys at relatively 
high cost—appeared to offer a solution. 
Leading stainless producers and makers 
of annealing equipment began a move 
to find a practical continuous process for 
bright-annealing strip for high tonnage 
production at costs comparable to con- 
ventional stainless. It led to new vertical 
furnaces for continuous bright-annealing. 
To meet competitive demands, most 
major stainless suppliers will invest the 
necessary capital and install the required 
equipment to supply the new product. 
This is a classic example of how our 
customers gain. Alert producers of spe- 
cial metals seek to anticipate the pres- 
ent and future needs of their customers. 


Low Alloy Steel Has 
Good Temperature Resistance 


R. L. Wilson—The quest continues for 
stronger, low alloy, martensitic steels for 
service at higher temperatures. Ease of 
shaping, machining, and treating as well 
as economy has made those steels widely 
accepted for high strength-high tempera- 
ture applications. 

A new steel of low total alloy con- 
tent extends the possibilities of the 
martensitic engineering alloy steels to 
higher strength and temperature levels. 
It was designed for structural and ma- 
chinery applications up to 1100° F, with 
strength properties and heat treatments 
adjusted to the service conditions. 

It may be oil hardened and tempered 
to give as much strength at 1100°F as 
is ordinarily found at 1000° F in similar 
steels for such purposes. When best hot 
properties are wanted, the steel is air 
quenched and tempered to obtain un- 
usually high rupture strength. 

Intricate parts of large or small size can 
be produced with minimum distortion and 
residual stress. That is done by air 
quenching to an intermediate hardness 
of about 42 Rockwell C, permitting the 
performance of all machining operations 
to manufacture a part, then utilizing the 
secondary hardening capacity to raise the 
hardness to as much as 52 Rockwell C. 


Growth Seen in Applications 
Of PH Stainless Steels 


M. E. Carruthers—While the precipita- 
tion hardening stainless steels are best 
known for their strength at supersonic 
flight temperatures, the growing civilian 
use of 17-4 PH (Armco) stainless steel 
during the last year has been _par- 
ticularly noteworthy. Trends point to 
substantial further increase in demand. 

A new concept is based upon fabricat- 
ing the steel in a semihard metallurgical 


condition. If needed, further hardening 
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at low temperatures in the range 850 
to 1150°F is possible. Steps in manu- 
facture have often’ been reduced by half. 

Corrosion resistance is superior to the 
martensitic stainless steels and comparable 
to AISI Type 304 in most media. So 
17-4 PH is replacing the standard in- 
dustry types where its higher strength 
and better wear and abrasion resistance 
assure improved service performance, in 
areas such as chemical and food process- 
ing, cryogenics, nuclear equipment and 
marine products. 


HIGH TEMP ALLOYS 


New Alloys Sought 
For Higher Temperatures 


M. N. Ornitz—Development trends in 
high temperature alloys continue un- 
changed in direction. Automation in 
heat treating necessitates longer alloy 
life, more intricate and precise castings, 
and stronger materials. Although com- 
mercial high temperature alloys have made 
feasible heat treating at temperatures up 
to 2300° F, the demand for even higher 
temperatures and stronger alloys remains 
unabated. Much research seeks alloys of 
molybdenum, tungsten, or columbium to 
take advantage of their high hot strength. 
The problem has been to provide high 
temperature oxidation and corrosion re- 
sistance. 

In the intermediate temperature ranges 
such as 1600 to 1800° F, new alloys have 
been developed to replace standard 35 
per cent nickel, 15 per cent chromium ma- 
terial. Those alloys provide higher 
strength, better resistance to thermal 
fatigue, better surface stability, and re- 
sistance to carburization, as well as lower 
cost. 
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A continuous development program 
must be maintained to take care of the 
rapidly changing technology of industry. 


Next: Nickel Base Alloys 
For Higher Temperatures 


T. E. Kihlgren—Most recent nickel base 
alloy developments have been in the field 
of high temperature metallurgy. The need 
for higher temperatures for improved ef- 
ficiency in gas turbines provides a major 
stimulus. Nickel base cast alloys have 
been developed with a temperature capa- 
bility of 1850 to 1900°F, about 50°F 
above previously available materials, and 
an additional 25 or 50°F may yet be 
realized. 

Temperature capability of the wrought 
nickel base alloys is improved through 
the use of special melting and hot work- 
ing techniques. A number became com- 
mercially available in the last year. 

Dispersion hardening of nickel with a 
refractory metal oxide such as alumina, 
using powder metallurgy techniques, may 
ultimately provide usefully strong nickel 
base alloys up to possibly 2200°F, but 
much development work still has to be 
done. 

At intermediate temperatures of the or- 
der of 1200 to 1400° F, new alloys offer 
long time structural stability and ready 
fabricability. Such alloys may be useful 
in 1150 to 1200° F steam applications and 
for some nuclear applications, with im- 
munity to stress corrosion cracking. In 
the field of hot corrosion, nickel-chromium 
alloys containing around 60 per cent 
chromium are arousing interest. 

The vacuum melting process, both in- 
duction and vacuum arc, continues to 
play a vital part in the technology of the 
gas turbine alloys. Research underway 
in nickel base alloys seeks to understand 


more completely the mechanism of high 
temperature strengthening and the role 
played by subversive elements, often in 
the order of relatively few parts per mil- 
lion. 

A new “20 to 25 per cent nickel steel” 
combines age-hardening with a mechanism 
similar to martensitic hardening. The 
new approach has yielded materials com- 
bining room temperature strength and 
toughness equal to or better than the 
best of the quench and tempered alloy 
More importantly, it has a greater 
further enhancement of 


steels. 
potential for 
properties. 


Reactive Metal Processing 
Uses Inert Atmosphere 


C. T. Evans Jr.—Vacuum melting tech- 
niques have permitted manufacture not 
only of improved qualities of iron, nickel, 
and cobalt base alloys but also large 
ingots of refractory metals such as mo- 
lybdenum and columbium. Pure molyb- 
denum ingots up to 16 in. in diameter, 
weighing 5500 lb, and sheets up to 48 x 
105 x 0.060 in. have been made. 

There are still many problems in try- 
ing to fabricate high quality mill prod- 
ucts from the refractory metals and also 
from the reactive metals, particularly the 
superhigh strength, titanium base alloys. 
They have the unfortunate combination 
of high melting points and either poor 
oxidation resistance or high susceptibility 
to embrittlement by the gases present in 
the normal atmosphere. Accordingly, an 
inert atmosphere fabrication pilot plant 
will work refractory and reactive metals 
at the optimum forging and rolling tem- 
peratures near 80 per cent of their melt- 
ing point. That means heating, forging, 
and rolling above 3000° F in an atmos- 
phere so pure that neither oxidation nor 
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embrittlement will take place. 

Most of the equipment within the argon 
filled room is operated by remote con- 
trol. Airtight, air-conditioned space suits 
are provided to perform manual opera- 
tions. 

Currently, the facility is in the initial 
pnase of training operators and _ testing 
the equipment. The room may provide 
the ideal conditions for hot forming and 
for welding complicated or heavy struc- 
tures in both refractory and_ reactive 
metals, and may make new alloys prac- 


tical 


Research Will Yield 
Stronger Refractory Metals 


D. V. Doane—New uses of molybdenum 
in iron and steel are accepted as a matter 
of course, whereas new developments in 
refractory metals make news. Molyb- 
denum-base alloys are now available 
which will withstand stresses well above 
10 psi at 2400°F for 100 hours be- 
fore rupture. Intensive research promises 
to yield even stronger and more re- 
fractory metallic materials. Alloy de- 
velopment is already ahead of our fabri- 
cating ability which will inevitably be 
emphasized. 

Many organizations are engaged in 
fundamental studies of plastic flow and 
ductile-brittle transition behavior. The in- 
fluence of metal purity and consolidation 
techniques on ultimate hardness and 
ductility is being studied. 

Wide, high ductility, 60 mil sheets can 
be produced from the highest strength 
commercially available molybdenum-base 
alloy. 

During the last year, forged unalloyed 
molybdenum rings as large as 15 in. OD 
by 1'% in. wall have been produced which 
xxhibit significant ductility at room tem- 
perature. 

These developments contribute to the 
establishment of the new technology for 
the refractory metals, with their ex- 

lly high strength at high tem- 
modulus of elasticity, and 


1 : 
ul CNaracteristics. 


Columbium Use May Top All 
Other Refractory Metals 


W. R. Hibbard Jr—New aid exciting de- 
velopments in materials and metallurgy 
will arise in at least two areas—higher 
temperatures and electronics. In the high 
ure area, all refractory metals will 

an outstanding one appears 

Its oxide is not as 

at of molybdenum, and 

a somewhat better chance 

tion. Columbium—by far the 


ndant refractory metal—possesses 


remarkable properties. At low tempera- 
tures, it possesses the highest superconduct- 
ing transition temperature and critical field 
of any pure element. In the lower tem- 
perature ranges, columbium resists steam 
and hot water corrosion. Its low neutron 
cross section and corrosion resistance make 
it an attractive nuclear structural mate- 
rial. 

In the electronics areas, small but pre- 
cisely controlled bits of material will play 
large roles, as will low temperatures. Ex- 
ample: The new tunneling discoveries 
through a thin film dielectric between two 
superconducting metals at cryogenic tem- 
perature, to produce devices that offer 
small size, low power requirement and 


low cost. 


Reduced Failures Result 
From Vacuum Melting 


C. E. Roberts—The innovations of the 
space and atomic ages are causing a tech- 
nological revolution in the steel industry. 
Steels now must perform at temperatures 
varying from —420 to +2000° F, and 
under many different environments. 

Fatigue, impact, and corrosion failures 
under these varying conditions can usually 
be traced to a crack which propagates. 

Vacuum melting has given the industry 
a tool to produce cleaner and more pre- 
cisely controlled steels. Results to date in- 
dicate that at least some of the crack prop- 
agation problems will be solved by this 
tool. 

Vacuum technology will permit devel- 
opment of previously impossible alloys, and 
lead to new steels to meet the tougher re- 


quirements. 


ALUMINUM 


Aluminum Gain in Autos, 
Building Products Predicted 


J. R. Wil!ard—Probably no other peace- 
time era in the field of aluminum metal- 
working has witnessed greater emphasis 
on technological progress. 

A new, quick opening, aluminum can 
features an aluminum end tab which 
removes the entire can top in one quick 
motion. It is adaptable to aluminum or 
tin plate can bodies. Introduced as a 
companion to the tear-top was a con- 
tainer body formed of aluminum foil 
laminated to both sides of a paperboard 
base. 

Converters, who process aluminum foil 
and other products into packaging will 
benefit from the adoption of equipment 
which splices the ends of foil rolls with 
high frequency sound waves. The ultra- 
sonically spliced foil means cost savings 








Materials and 
Metallurgy 


D. V. DOANE 
Manager Detroit Laboratory 
Climax Molybdenum Co. of Mich. 
Detroit 
Subsidiary of American Metal Climax 
Inc 


W. R. HIBBARD JR. 
Manager, Metallurgy & Ceramics Dept. 
General Electric Research Laboratory 

Schenectady, N. Y. 


C. E. ROBERTS 
Manager of Sales 
Alloy Steel Div. 

Massillon, Ohio 
Republic Steel Corp. 


J. R. WILLARD 
Manager, Saies Development Div. 
Aluminum Co. of America 
Pittsburgh 











ole OF, TE * 

NAT foes S LARGE eps 
AND Mos fF $WOd= 
PLODUCHION: 
FOLINDSI ES” 
ae 3 


ESTA HEE say 


Fn ee ee ae 


For Countless Uses 


of 


SPRING STEEL 


AMERICA’S LEADING SUPPLIER 
Where 


SERVICE and QUALITY 


is the rule 


WARD 


STEEL 


Boston—Cambridge, Mass 
Chicago, Ill_—Greensboro, N. C. 











B. E. BRENNAN 
Supervisor 
Reynolds Metals Co. 
Richmond, Va. 





Materials and Metallurgy 


ay 
G. WIENER 
Manager, Magnetics Dept. 
Research Laboratories 


Westinghouse Electric Corp. 
Pittsburgh 








because it permits higher speeds on pro- 
duction and reduces waste involved in 
removing splice sections. 

Building applications of aluminum lead 
all other end-use products. Advances in 
sheet forming and coating techniques 
spurred the use of residential aluminum 
siding. Progress is being made in the 
development of a practical and aesthetical- 
ly desirable roof system for residences, 
and a new Bermuda-type shingle is 
proving popular. 

Gains in the automotive field were also 
significant during the last year. Note- 
worthy advances included widespread ac- 
ceptance of aluminum engines, now avail- 
able in five 1961 models. Aluminum 
wheels, in which the brake is cast as 
an integral part of the assembly, greatly 
improves the braking power of today’s 
automobile. Exterior applications of 
aluminum also are coming into their 
own, with bumpers, trim, radiators, and 
a host of other items predicted for the 
future. We feel this is merely a prelude 
to aluminum equipment that will be 
standard on the automobiles of tomorrow. 


Advanced Processes Benefit 
Many Users of Aluminum 


B. E. Brennan—Sophisticated practices 
will be more and more common in alu- 
minum fabrication during 1961. 

Vacuum diecasting—a production meth- 
od for producing high quality surface 
and structure in aluminum parts—achieved 
substantial acceptance during development. 
A bright future can be predicted for the 
process in both functional and decora- 
tive aluminum diecastings. First major 
uses are expected in automobiles, ap- 
pliances, and hardware. 

Adhesives, sealants, and coatings are 
important in making many new aluminum 


products. Benefits include new markets 
for aluminum and plastics, economies in 
manufacturing, and greater satisfaction in 
service. 

Prefinished mill products—particularly 
coiled sheets, prepainted in durable perma- 
nent enamels—have already provided 
manufacturing economies. Those con- 
venient materials can be expected to find 
many more uses and users. A _ pre- 
finished, formable metal in coils slit to 
exact width eliminates many operations 
and materials, and provides maximum op- 


erating economies. 


MAGNETIC MATERIALS 


Research Stepped Up to Meet 
Wider Requirements 


G. Wiener—During the last few years, 
research in magnetic materials has 
centered on such diverse fields as power 
generation and distribution, computers, 
high temperature application, and _per- 
manent magnet devices. In 1961, sig- 
nificant material developments in each of 
those areas may be forthcoming. 

The long sought development of cube 
textured silicon iron in commercial quan- 
tities should begin to have an impact 
in the field of electrical power generation 
and associated devices. 

In the field of computers, thin metal 
magnetic films for memory storage units 
hold promise for faster switching times 
and less temperature sensitivity. The 
range of iron-cobalt alloys for high tem- 
perature use has been expanded to in- 
clude improved alloys from 27 to 50 per 
cent cobalt. New ceramic permanent mag- 
nets for electrical and electronic apr'ica- 
tions are resistant to demagnetization and 
can be used in short section. 
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TCHNICAL 
PROGRES 


Heat 
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Treating 


Higher temperatures, changes in automation 
practices are coming trends in heat processing 


equipment, experts predict 


Depreciation Policies to 
Affect Speed of Progress 


R. E. Fleming—The manufacturing in- 
dustries can expect outstanding technolog- 
ical improvements in heating equipment as 
we proceed into the sixties. 
The great challenge to the design and 
engineering brains of our industry: Con- 
ing workable new processes and the 
designing suitable equipment. 
istrial heating equipment indus- 
as already had a taste of this new 
and has been most successful in 
Space Age requirements. 
new, successful space probe, we 
will define additional met- 


problems. 


sure, 
ore conventional heating fields, 
an expect equipment capable of 
greater output with significantly re- 
yperating and maintenance costs. 
lso significant will be greatly in- 
creased uniformity of output. That 
will be achieved through closer control 
of temperatures by improved fuel and air 
itrol, measuring and mixing equipment, 
the recent advancements 


generating equipment 


Simultaneously, industry can look for 
much more versatile heating equipment. 

With those outstanding technical im- 
provements on the way, the industry can 
expect a successful year. The degree of 
success can be greatly enhanced if out- 
moded government depreciation policies 
are modified. 


Heat Treating Facilities 
Offer Good Proving Ground 


J. H. Ries—This year will witness an even 
greater diversification of operations in the 
commercial heat treater’s plant. The facil- 
ities provide a perfect proving ground for 
a wide variety of applications. 

Varieties of atmospheres and highly in- 
strumented automatic equipment will per- 
mit quality production on a job lot basis. 

Dimensional control and surface condi- 
tion of the work in process continue to 
Where 
these factors lie within the control of the 


present the greatest challenges. 


heat treating process, the commercial heat 
treater, by combining the latest develop- 
ments with ingenuity, will present to the 
metalworking manufacturer a service that 
is professionally unequaled. 


Research and Equipment 
Seen Key to Progress 


R. B. Hanna—We foresee excellent growth 
in the heat treating industry during the 
next few years. However, we feel strongly 
that the growth will be enjoyed only 
by companies that invest heavily in re- 
search and development to perfect equip- 
ment which will speed heat treating and 
improve quality. We believe that the 
new, high production furnace for bright 
annealing stainless steel strip; jet coolers; 
and the new, fluidized bed furnaces and 
quenches would not have materialized 
without a strong development program. 

It seems apparent also that only com- 
panies that utilize the newest equipment 
and processes will grow and prosper. Ex- 
ample: Since introduction of the stainless 
steel strip furnace, stainless producers 
have ordered five furnaces. Here is a 
case where the users recognized the need 
for fast action to achieve a better prod- 
uct and the need to be competitive. In 
less than a year, the consumer will begin 
to enjoy the benefits of the better steel 
produced from these furnaces—a real trib 
ute to the stainless industry. 
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Infrared to Control 
Furnace Atmospheres 


H. F. Coyle—We are eagerly anticipating 
major contributions and advances in the 
scientific knowledge of heat treating 
atmospheres. 

That has been an area of intensive 
study by furnace manufacturers for years. 
However, exploration has been handi- 
capped by the lack of adequate instrumen- 
tation to continuously measure and con- 
trol the concentrations of gas compounds 
found in such atmospheres. 

Introduction of a multiple infrared 
control system should provide a practical 
means for the effective control of atmos- 
phere composition. It is engineered into 
equipment for application to metallurgical 
atmospheres. 

Measuring and controlling one specific 
gas compound in a carbonaceous atmos- 
phere is not the complete answer to the 
ultimate control of the surface chemistry 
of the parts being heat treated. 

However, field experience has proved 
that excellent reproducibility is possible 


when control settings of the infrared 
equipment are correlated with the surface 
chemistry desired. The gas compound 


generally controlled is CO, CO, or CH,. 


More Integration of Heat 
Treating Equipment Expected 


Ve 


celerated trend toward integration of heat 


Troglione—We look for an a 


treating equipment into automated pro- 
duction lines. Manufacturers are becom- 
ing acutely aware that mechanized heat 
treatment can play a dominant role in 
the over-all cost of producing their pro- 
ucts. Further, human variables must be 
minimized if progress is to be made in 
economy and efficiency in production. 
Increased emphasis on the importance 
of automatic equipment has stepped up re- 
search and development programs through- 
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out the furnace equipment industry. Ap- 
propriations for development are being 
Also, the time between the 
conception of the idea and a marketable 


increased. 


product has been reduced. 

Recently, our company announced sev- 
eral new furnaces, results of a major fur- 
nace development program now in its sec- 
ond year. Other new products will be 
introduced this year. 


Looks for Furnacemakers 
To Diversify Products 


C. I. Hayes—Prospects for the furnace in- 
dustry, as a whole, are not exactly the 
brightest—although electric furnace man- 
ufacturers seem to be faring better than 
makers of oil or gas fired types. As a 
countermeasure, most companies will be 
seeking to diversify their product lines 
to include such areas as_ electronics, 
chemicals, and instrumentation. We are 
allocating 7 to 8 per cent of our sales 
dollar to develop new products and new 
information related to the behavior of 
various materials under heat and under 
atmospheres. 

Further development work in 1961 will 
involve perfecting the design and en- 
larging the scope of the cold wall vacuum 
furnace to make cold wall, controlled at- 
mosphere furnaces and new breeds of 
semicold wall units. The semicold wall 
design will be a cross between the new 
cold wall concept and the old solid pack 
refractory construction. 

We note a growing need for self-con- 
tained, continuous gas generators. 

We should witness further progress in 
heat—the 
materials. A 


ultrahigh frequency “radar” 


approach—for nonmetallic 
silicon rectifier-transistor device for step- 
less control of such things as power and 
temperature to closer tolerances will re- 
place other electrical components. 

This will be the year of the engineer- 
ing approach to technical problems. 
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Predicts Further Gains 
In Gas Alloying 


J. L. Whitten—We expect further gains 
in the use of open coil type annealing 
and gas alloying in 1961. 

Developments in proper atmospheres to 
react with the full surface of a coil ex- 
posed by the open coil process permit 
the addition or removal of carbon and 
nitrogen. 

Areas of interest include the manufac 
ture of single coat enameling iron by de- 
carburizing to 0.003 or 0.004 carbon and 
the conversion of a rimmed steel to a non 
aging variety, eliminating aluminum kill 
ing. 

Active interest is shown by the fact that 
more than 1000 coils have been proc- 


essed in the pilot installation 


New Approaches Vital 
In Heat Processing 


F. O. Hess—It is absolutely inconceivable 
that past practices will suffice in the 


world competitive market and in the 
economic cold war. We face lower wages, 
a spirit and willingness to work, entirely 
production facilities, 


new and modern 


and a determination to progress—dem 
onstrated by new developments, process 
and product improvements, and research 
conducted by well-qualified and able 
staffs. 

There is already considerable importa 
tion of “knowhow” from abroad. 

Fortunately for the heat treating field, 
U. S. equipment, designs, and experience 
so far are considerably advanced over 


practices elsewhere. That provides, for 
some time, a good opportunity for ex 
port of designs and equipment. 

Our industrial technology must be will 
ing to search and accept new approaches. 
Forging, to survive, will need to pay 


considerable more attention to factors in 
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fluencing quality, such as scale, uniform- 
ity of heating from piece to piece, and 
time and temperature cycles. 

Only progressive planning and think- 
ing will offset the fact that nothing we 
did yesterday or are doing today will 
be good enough tomorrow. 


FURNACES 


Heat Treaters Want 
Speed and Quality 


H. M. Heyn—Our research, development, 
and product improvement programs are 
directed toward these major areas: 

1. Strip lines. 
and nonferrous metal strip are interested 
in ever faster and higher quality proces- 
sing. The development of equipment for 
rapid and uniform heating is a major 
A single pass furnace for 
improved strip 
quality; the strip is never in contact with 


Producers of ferrous 


contribution. 
nonferrous metals has 


hot rolls which could mar it. 
There is a continuing 
Fully auto- 


2. Automation. 
trend toward automation. 
mated heat treat lines produce excellent 
results on highly specialized end prod- 
icts, where uniformity, speed, and cost 
reduction are major factors. The recent 
trend is toward highly mechanized, batch 
ype operation which allows flexibility of 
type of heat treatment, as well as of 
sizes and shapes of parts. 

3. Atmospheres. The search for better 
process equipment continues. In generally 
accepting heat treatment with gas atmos- 
pheres, industry demands better controls 
and simplified design of foolproof process 
equipment. 

4. Heat transfer. Improved heat trans- 
fer resulted from the development of power 
eonvection furnaces, and the principle is 
also applied to fast cooling. 

5. New materials. The missile and jet 
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age has created a challenge to metallurgists 
for the treatment of new metals and alloys, 
with ever increasing requirements for 
higher quality metal treatments. 


Competition Will Force 
Elimination of Frills 


W. H. Holcroft—It would appear that 
we can expect a more competitive type 
of business during 1961. That should 
be good not only for the industrial heat- 
ing equipment industry but for industry 
in general. General complacence has 
been shaken by foreign competition. It 
will be necessary for us to reconsider 
relative values. Quality will be in de- 
Price with quality however will 
Elimina- 


mand. 
remain extremely important. 
tion of unwarranted frills both in man- 
agement and equipment will be neces- 
sary. 

Each inquiry should result in a chal- 
lenge to engineering ingenity. Too often, 
inquiries result in attempts to adapt pre- 
viously built equipment. Results of ap- 
plied ingenuity have shown up in use 
of refractory ceramics for rails, bearings 
and shafts, improvements in sealing rolls 
in roller hearth furnaces, scrapping of 
takeups in conveyor furnaces, more ef- 
fective high temperature head heating, 
new concepts in convection heating and 
mechanical and clutch type interlocks on 
mechanical drives. All of such improve- 
ments have resulted in lower prices to 
customers. 


Multiple Unit Automation 
To Grow in Heat Treating 


P. C. Osterman—Large production plants 
handling volumes of similar and identical 
parts will continue to require special, auto- 
mated heat treating installations that are 
big. But trends toward product diversifi- 


cation have caused progressive manufac- 
turers to reconsider the use of smaller, 
more adaptable, multiple automated fur- 
nace installations. (Four, 800 lb/hr auto- 
matic furnaces operate efficiently at vary- 
ing levels of productivity and with more 
product diversification than one, 3200 
lb/hr unit.) 

Too often, automatic equipment—as one 
plant engineer put it—merely moves the 
workers from the production line into the 
maintenance department. Avoiding the 
problem requires re-examination of princi- 
ples and adhering to simplicity in design. 
The part being heat treated must receive 
individual heating, exposure to atmosphere 
and quench. Rotating retort heating ma- 
chines and rotary drum quenching tanks 
“keep the parts in motion” at all times 
during all phases of processing. 

I believe that U. S. industry will assert 
its productive superiority over foreign in- 
dustry by building into its facilities the 
ability to manufacture a profitable prod- 
uct mix at all levels of output, and heat 
treating departments will turn to multi- 
unit, automatic furnaces to achieve the 


result. 


Vacuum, Atmospheres 
Areas for Furnace Progress 


M. Robert Ozgle—Probably no greater 
period of challenge has ever faced the 
metalworking industry in the U. S. It 
is confronted by a world-wide competi- 
tive situation. 

The metalworking industry is going 
to meet the challenge and must at the 
minimum: Modernize facilities, develop 
new products, improve quality and serv- 
ice, effectively utilize invested capital, re- 
duce the impact of high priced labor on 
the selling price, and use those factors 
to sell at home and abroad. 

Automation is a word that has been 
abused by misuse. However, automation 
as a means of reducing labor costs re- 
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mains of paramount importance. 

New product development will require 
furnace designs for higher temperatures, 
and expand the use of prepared atmos- 
pheres and vacuum. 

The furnace designer will more and 
more have to consider the requirements 
of the total process to integrate furnaces 
with material handling facilities in the 
complete plant layout. Punch card con- 
trol will continue to expand for con- 
trol of mechanized heat treating opera- 
tions. 


HIGHER TEMPERATURES 


Higher Temperatures 
Will Go Commercial 


E. E. Staples—Metal melters will obtain 
great relief from the profit squeeze by 
utilizing a complete new range of induc- 
tion melting furnaces. Low cost chips, 
turnings, or other scrap metals from alu- 
minum to steel are melted without loss 
while producing higher quality castings. 
The 60 cycle, induction furnaces eliminate 
gassing and refine the melt by con- 
trolled electromagnetic stirring. 

Tomorrow’s equipment will continue the 
trend to higher temperatures with closer 
control, special atmospheres, and more 
automation. Demand is frequent for tem- 
peratures in the order of 5000° F, requir- 
ing graphite or tungsten resistors, in- 
stead of 3200° F with molybdenum. Argon, 
helium, nitrogen, or other special atmos- 
pheres (including vacuum), are often 
specified and control at +5°F is wanted. 
In the 1500 to 2500°F range, tempera- 
ture control within 1° F is frequently re- 
quired. 

While the above applies mainly to 
smaller furnaces used in the electronic 
industries and laboratories, buyers of 
larger furnaces also are asking for better 
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atmosphere control with lower dew points 
and a greater degree of automation. High 
purity refractories and superalloys are nec- 
essary to meet the stringent specifications. 
New, more precise, special mechanisms 
are being developed for movement of parts 
through closely controlled temperatures in 
heating and cooling zones. 


Higher Temperatures Lift 
Ceramic Material Uses 


H. N. Ipsen—Continued stress on higher 
temperatures, both from materials ap- 
plication and _ related process 
ments, will lead to rapid expansion of 
vacuum technology. Heat treating under 
a regulated vacuum is the ultimate “neu- 


require- 


tral” environment. 

Automation of evacuation, heating, and 
cooling cycles reduces labor requirements, 
and the equipment is immediately ready 
for use. Secondary operations such as 
tempering can also be handled in vacu- 
um to preserve the bright finish of the 
work. High production continuous units 
can be designed, and in the next year 
or two there will be general acceptance 
of the larger units. 

Further development of ceramic and 
refractory materials for high tempera- 
ture furnace components will 
furnace life expectancy. A_ lightweight, 
insulating firebrick for applications to 
4200° F has been developed and ceramic 
materials have been used for fans, rolls, 
radiant tubes, and burners. An all-pur- 
pose atmosphere furnace to operate in a 
1400 to 2500°F range will soon be a 


reality. 


improve 


Extremes of Heat and Cold 
Pose Equipment Problems 


F. T. Cope—New developments are of 
extreme importance because of the up- 


surge in foreign competition. Sales of 
heavy equipment abroad are taking up 
slack in domestic orders; the equipment 
will certainly come home to haunt us 
in the form of increased productivity 
overseas. It behooves us to increase our 
efficiency and ingenuity. 

We can expect to see greater use of 
automation, with more and more _ heat 
treating equipment placed in a produc- 
tion line and treated as automatic ma- 
chine tools. Perhaps they may even be 
tape controlled. Higher operating tem- 
peratures are continually requested, so in- 
creasing use will be made of refractory 
metals and superrefractories entailing rare 
gas atmospheres and vacuum. 

New means for faster and more uni- 
cooling are being 
Induction 


form heating and 
sought—and will be found. 
heating, both low and high frequency, 
will play an increasingly important role. 
Although cryogenics is in its infancy, 
it is quite evident that cold will be an 
important factor in the treatment of 
certain alloys and that special heat treat- 
ment will be required to provide de- 
sired physicals at low operating tem- 


peratures. 


INDUCTION EQUIPMENT 


Restraining Fixtures 
Greatly Reduce Warpage 


H. B. Osborne Jr.—It has long been known 
that a correctly designed and built in- 
duction 
quench to give a product without distor- 
tion traceable to the heat treating. Prior 


heating fixture will heat and 


stresses in parts accounted for dimen- 
sional instability, so subsequent straight- 
ening was often necessary. 

To reduce costs in metal processing, 
the induction heat treating industry has 


extended its efforts beyond just heating 


18] 








B. E. McARTHUR 
Senior Vice President 
ax Magnethermic Corp. 

Youngstown 


A 





Heat Treating 


A. F. HOLDEN 
President 


H. M. ROWAN 
President 


Inductotnerm Corp. A. F. Holden Co. 


Delanco, N. J. Detroit 


L. B. ROSSEAU 
President 
Ajax Electric Co. 
Philadelphia 





and quenching. Induction heat treating 
have restraining and 
devices that exert forces of 


straightening 


location, direction, and magnitude so 


even long spindly parts being con- 

hardened are held to 

a few thousandths of an 

In many instances, the 

within finished tolerances. 

been impractical to hold 

accuracy, the amount of 

greatly reduced. 

f the so called “re- 

substantial, but the 

savings by “d or elimination of 
straightening more than justifies it. 

The indu 1 heat 

-in straightener” will not 


treating machine 


be used in the processing of parts, 


] 


it will be applied to the processing 


f materials as well. Look for such oper- 


back to the material source— 


They too must reduce 
and provide stock to more ac- 


tolerances. 


Induction Is Making Inroads 
In Heavy Heating Applications 


McArthur—Induction heating is 


what might be considered two 


al extension into the 


ore precise applications 

other might be called 

logy—applications which 

have been considered to be adequately 


served by forms of heating. 
Equipment that is rugged enough and 


large enough become an accepted part 


of heavy industry production lines has 
been developed and proved in service. 


Examples: Units that heat steel billets 


30 in. in diameter by 65 in. long; units 


with power inputs of 3000 to 5000 kw; 
and units that produce several hundred 


large billets per hour. They provide a 
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sound basis for predicting higher ton- 
nage, higher production, higher kw ap- 
plications in the near future. 

A similar situation: Induction heat is 
becoming an accepted and essential means 
of processing larger tonnages of metal be- 
cause of the development and use of 
large, more rugged, longer lasting equip- 
ment. For example, U. S. production of 
galvanized sheet steel in 1960 was about 
the same as it was in 1956, but in the 
same period, production of induction 
heated galvanized sheets doubled. They 
account for nearly one-third of total out- 
put. 

Similar patterns are evident in both 
the ferrous and nonferrous melting fields, 
larger induction 


indicating more and 


melting furnaces for the coming years. 


Foundries Are Turning to 
Induction Equipment 


H. M. Rowan—Only a few 
temperatures of 4000° F were largely lab- 


years ago, 
oratory applications. Now refractory met- 
als, tantalum capacitors, and other con- 
nected applications are making such tem- 
peratures commonplace. 

The wider use of corrosion resistant al- 
loys and low carbon stainless steels is 
causing many captive and jobbing found- 
ries to investigate induction. 

The bronze industry is quickly recogniz- 
ing the metal loss associated with some 
melting methods. A need to reduce the 
cost has brought about substantial induc- 
tion activity. 

Smog control in highly industrialized 
areas often requires huge expenditures to 
eliminate pollution. By channeling the ex- 
penditures into induction melting, many 
companies eliminate the need for further 
smog control measures. 

Those factors, coupled with the develop- 
ment of simpler, more compact or inte- 
grated induction systems, are strongly off- 
setting the apparent dip in the economy. 


SALT BATHS 


Equipment Widens Use 
Of Molten Salt Baths 


A. F. Holden—Progress in the use of salt 
baths is specifically related to the develop- 
ment of improved equipment. For exam- 
ple: Large, deep pots, 6 to 20 ft, or deeper. 
A new development provides for the re- 
moval of sludges and the replacement and 
support of electrodes. 

Salt pumps and the better understand- 
ing of infrared thermal radiation can con- 
trol heat transfer for descaling or cooling. 

It is now proved that several types of 
steels may be formed at 1800 to 2200° F 
and quenched in hot salt. This eliminates 
extra handling of parts and makes use of 
the stored heat. 


Sees Salt Bath Expansion 
Beyond Heat Treating 


L. B. Rosseau—In the salt bath field, de- 


velopments in trends underway rather 
than radical departures from established 
1961. 


Equipment users are asking for “pack- 


practices will be emphasized in 
age jobs” when multistep processes are 
involved. Another important facet of a 
heat treating process is mechanization. 
New, 


more rugged mechanisms are being de- 


lighter, more versatile, and yet 


veloped. However, we believe that for 
each application we should be sure that 
a process can be mechanized without 
being handicapped later by a change in 
material or specification. 

We predict the use of salt bath heat- 
ing equipment in fields other than heat 
treating. We believe that salt baths will 
be used much more than in the past 
in the glass, chemical, and metal melt- 
ing fields. 
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Canned fruit salads may be easy on fashion-trim figures but they’re murder on 
containers. To withstand biting food acids, the tin plate must be securely 
bonded to the steel . . . a trick that calls for thorough cleaning of the steel 
before plating. One of the latest Pennsalt cleaners does the job in superior 
fashion. In fact, nine out of ten cans produced today get their start with 
Pennsalt tin mill cleaners. 


The first job-engineered tin mill cleaners were pioneered by Pennsalt some 23 
years ago. Pennsalt has maintained its leadership by keeping pace with changes 
in plating, rolling and annealing techniques... and today offers a complete 
line of cleaners to meet modern tin mill requirements. The same chemical 
ingenuity and application experience are key ingredients in the broad line of 
chemicals and equipment which Pennsalt supplies to the metalworking 
industry. Write or call us for a consultation on your own finishing problem. 


...@ better start for your finish® 
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PENNSALT CHEMICALS CORPORATION Pennsalt 
East: 3 Penn Center, Philadelphia 2, Pa. 
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West: 2700 S. Eastern Ave., Los Angeles 22, Calif. Gitte cs 


ESTABLISHED 1850 
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Here’s a push-button, air-powered machine specially designed 
and built by Gardner-Denver to drill holes, feed and drive 
screws automatically in a truck bed. Machine carries 20 


Airfeedrills® and 20 screw drivers on a cross slide—en- 
abling it to handle up to 40 holes in a row. Truck bed auto- 


matically positions itself for the next row of holes. 
This is typical of how Gardner-Denver custom-designs 
production machines to automate any drilling or fastening 


job—saving time and money. For details, contact your 


DRIVE Gardner-Denver air tool specialist or write for information. 


with one automatic machine 
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Gardner-Denver production machine drills wood 


and metal truck body—sets 4” x 214” self-tap- 


ping screws automatically at rate of 4560 per hour. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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ion and 


process, neutron analyzers, more automatic 
testing devices, faster x-ray inspection 


Society to Continue Services 
To Improve Reliability 


Robert B. Oliver—The handbook issued 
by the Society for Nondestructive Testing 
fills a real need for a concise presenta- 
tion of fundamental principles and meth- 
odology. As a continuing aid, the so- 
ciety will continue such service. 

The council and its committees are 
working on testing problems of broad 
industrial import. Significant contribu- 
tion is the wedding of sound technical 
knowledge to problems of material and 
design development, of process control, 
and to quality control and reliability. 

Today’s complex, expensive products are 
possible, largely because of sound appli- 
cations of proved nondestructive testing 
methods. 


Testing Before Fabrication 
Ups Productive Efficiency 


Louis A. Welt—Increasing competition 
among metalworking concerns, coupled 
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with a continuing rise in material and 
labor costs, makes improved productive 
efficiency imperative. Nondestructive test- 
ing methods offer several ways of accom- 
plishing that end. By showing how the 
metals will react during fabrication, such 
tests permit selection of the best mate- 
rials, the most suitable methods, and the 
elimination or reduction of scrap. 

We see a continuing trend to more tests 
directly on the production line for stricter 
quality control. Consistently scheduled 
testing before and during processing is 
much more effective than sporadic testing 
after production—the causes can be cor- 
rected before scrap is made. Such require- 
ments call for the development of more 
rugged, increasingly automated, less ex- 
pensive testing machines. 


Tubing Quality Challenges 
Nondestructive Testing 


Warren J. McGonnagle—Metal tubing is 
employed in some nuclear reactors, is 
being considered for others. Some of the 
metals and their alloys have desirable 


nuclear properties. In addition, they are 
corrosion resistant and have good thermal 
characteristics. 

The quality of such tubing must ex- 
ceed that required in ordinary industrial 
applications. 

We see a real opportunity for people 
in nondestructive materials evaluation to 
perform a much needed and worthwhile 
service in that area. It will be necessary 
for them to evaluate the fabrication proc- 
ess as well as finished material. Such 
evaluations should be made before and 
after reactor irradiation. 

It is feasible to improve the quality 
of tubing without greatly increasing the 
cost of the finished product. That can 
be done by proper application of recent 


developments. 


More Nondestructive Units 
Needed for Automation 


John C. Smack—We see increasing de- 
mand for higher quality. 
especially requires close 
Many 


Automation 


nondestructive testing controls. 
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producers steel, beryllium, molyb- 


denum, copper, zirconium, and 
fabricated binations are following the 
lead of the aluminum and _ aircraft in- 
They 


testing techniques which lend 


dustries are adopting immersed, 
ultrasonic 
themselves to automatic or semiautomatic 
testing with recording. 

Nondestructive testing has recently tri- 
pled bringing a shortage of operators, in- 
spectors, and supervisors. We also see a 


pressing need for a more widespread 

knowledge of testing fundamentals. 
Here are some examples: 

1. Testing the welds in large steel pipe. 


2. High 


3. Testing of 


speed testing of railroad axles. 
in. tubing to locate de- 


fects 0.003 in. deep. 


4. Automatic recording of honeycomb 


aircraft panel bonds and defect location in 
critical nuclear fuel elements. 

In addition, continuous, automatic beta- 
gages can measure 0.0004 in. tantalum foil 
and polyethylene films 0.0005 in. thick. 


X-RAY 


Linear Accelerator to Get 
Heavier Industrial Role 


E. Alfred Burrill—Industry will turn more 


and more to particle accelerators for re- 


search, erigineering, and production. Su- 

ray generators for radiog- 

phy have become increasingly common 
ever since World War II. 

The n 


tor (Linac) is being pressed into indus- 


icrowave, electron linear accelera- 


trial service for the production radiog- 
raphy of heavy steel sections up to 2 ft 
thick. Its 


tensity, and 


penetrating power, great in- 


good radiographic qualities 


make it possible to inspect high pressure 


vessels and bulky castings with a speed 


never before achieved. 
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Neutrons from particle accelerators will 
become useful for the analysis of trace 
components, as well as for continuous 
monitoring of chemical composition in a 
production line. Apparatus development 
is sufficiently advanced to incorporate the 
method directly into production. 

Research laboratories are learning much 
from bombardment by high energy posi- 
It is becoming 
possible to consider the incorporation of 


tive ions and neutrons. 


particle accelerators directly into the in- 
dustrial laboratory for studies in metal- 
lurgy, solid state, surface analysis, and 


production methods. 


X-ray Progress to Include 
Better Pictures, Definition 


John P. Battema—The nondestructive test- 
radiation 
higher 


ing technology of penetrating 


is advancing rapidly. Lighter, 
powered, portable x-ray units are being 
developed which will greatly increase ap- 
plications in field erection and pipeline 
construction. Portable examples now avail- 
able operate at 200,000 volts, 5 milli- 
amperes, and will penetrate 2 in. of steel. 
Such tubeheads weigh only 88 lb and 
can operate continuously. 

Further refinements in the technology 
Clearer, brighter 


include: pictures; in- 


motion radiography of long welds and 
large panels with exceptionally high defi- 
nition. 

Much evaluation is being carried on in 
neutron radiography. Linear accelerators 
equipped with special targets to supply 
exceptionally 


neutrons can radiograph 


heavy sections of some materials with 


only short exposure times. 

Also coming: New types of pulse gen- 
erators for flash radiography; high speed, 
motion picture fluoroscopy to study small 
moving components. 


Nondestructive Testing 
Is Now a Profession 


D. Kiehle—Automation of the 
prime 


William 
film processing cycle will be a 
factor in the growth of industrial radiog- 
raphy during 1961. The fact that new 
processors can handle large quantities of 
sheet film and long rolls of strip film 
up to 17 in. wide is vital to industry. 


Moreover, the capacity of such equip- 


ment to fully 
graphs in 13 minutes is most important 


deliver processed — radio- 
industries and 
That feature 


alone should contribute to the reduction 


to aircraft construction 


airline maintenance bases. 


of maintenance inspection time and costs. 


Another innovation: Individually 
wrapped sheets and strips of x-ray film in 
“ready pack” form. They will provide 
many advantages to an industrial radiog- 
rapher in the inspection of parts which 
do not require the use of lead screens. 
Another factor of coming importance: 
The high voltage particle accelerator. 
Units such as the supervoltage linear ac- 
celerator with its high energy output and 


with its unusual 


the neutron generator 


absorption characteristics will be most 


important to the inspection of missile 


motors and nuclear components. 

The need for specialized college training 
of nondestructive testing engineers is be- 
coming more apparent. This form of in- 
spection is no longer a mere group of tech- 
niques; it is a profession, an integral 
part of the production of aircraft, mis- 


siles, ships, pipelines, and boilers. 


Foreign Steelmakers Buy 


+. . 
U. S. Testing Equipment 
Walter S. Baird — We have noted a 
considerable increase in sales of spectro- 


graphic equipment, research spectographs, 
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direct readers (spectrographs), and Spec- 
tromets in the U. S., Europe, and Japan— 
the most significant increases are in Japan. 
In talking with our foreign customers, 
it has become obvious that all the argu- 
ments which U. S. customers have used 
are of concern to them too. They want 
savings, which include the elimination of 
offanalysis heats; shorter furnace holding 
time (more heats per month, minimum 
loss of alloying elements, longer furnace 
life, lower fuel costs); conservation of ex- 
pensive alloying elements by aiming at the 
low side of the specification; detection of 
harmful tramp elements; and reductions 
in manpower, supply, and space needs for 
testing. 
While 
analyses of 
growing tendency by foreign customers to 
analyze for elements. That leads us to be- 
lieve they are moving in the direction of 


many direct readers are for 


basic metals, we notice a 


the more specialized steels and that foreign 
competition in steel is really just begin 
ning. 


Nuclear Gaging Will Gain 
In Basic Mill Applications 


A. J. Stevens—Applications of radiog- 


raphy in metalworking will continue to 
grow at a rate of about 25 per cent a 
year. It seems unlikely that any drastic 
changes will occur in either equipment or 
applications. The trend toward stronger 
sources should continue. 

Nuclear gages have 
restricted to relatively thin metal. New 


been slow and 


gages overcome both limitations. 
Gaging equipment will now respond in 
0.01 second. Steel up to 12 in. thick can 
be gaged with a tolerance of less than 
High temperature presents 
As a result, we look for 


0.1 per cent. 
little difficulty. 
nuclear gages to come into extensive use 
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in hot strip mills, pipelines, and struc- 
tural mills. 

New nuclear gages are also adaptable 
to flaw detection in thick sections. Ex- 
ample: The pipe termination in _ hot 
blooms for cropping. Similarly, in the 
nonferrous industry they may be used for 
flaw inspection in aluminum ingots and 
in cast brass and bronze cakes. 

The coming year will see the first in- 
stallations of such equipment. 


Isotope Gages to Bring 
Tighter Strip Tolerances 


J. C. Reider—The development of pro- 
duction line, noncontacting isotope gages 
will expand the market for galvanized 
strip and help producers realize substan- 
tial raw material savings. 

Auto industry demand for close tol- 
erance, zinc coated strip may increase 
manifoldly in the near future. 

The tight tolerances needed for auto- 
motive applications require the producer 
to use a faster, more representative meas- 
urement than present stripping methods. 

Noncontacting isotope 
pected to permit savings in zinc of up to 


gages are ex- 


> 


6 per cent. 
Technological Advances 
Lift Testing Requirements 


Vi E. 


creasing demands for improved hardness 


Lysaght—Technical progress is in 


testing procedures. The trend toward 
production control of surface hardness via 
the microhardness test will continue this 
year. Portable equipment capable of test- 
ing large tubes for missiles will be used 
to some extent. And hot hardness test- 
ing is receiving attention in connection 
with space metals. 


Automatic hardness testing equipment 


is being investigated, but it has not been 


adopted yet. Reasons: The popularity of 
statistical methods and the rapid growth 
improved 


of semiautomatic testers with 


features. Also, the 
that the operation of Rockwell testers at 


industry recognizes 
more than 1000 tests per hour introduces 
errors, 

We should see continued demands for 
greater accuracy and better maintenance 
this year. Standards are receiving greater 
consideration as hardness specifications be- 


come more closely defined. 


GAGING, TESTING 


New Test Instruments 
Measure Tensile Strength 


Hamilton Migel—Missile and space pro 
grams have necessitated the development 
of new, nondestructive, testing techniques 


for many components. For example, mag 


netic, particle inspection techniques have 
been developed and equipment has been 
built to test steel missile chambers. Such 
components have a safety factor approach 


Minute 


surface cracks, must be reliably 


ing zero. discontinuities, par 


ticularly 
detected and eliminated. Because of the 
size and snape of the parts, magnetizing 
by the usual methods is not satisfactory 

Special magnetizing fixtures, making use 
1 


ol induced current, have been developed 


which provide a magnetic field of suf 
fluorescent 


of 


ficient strength. Used with 


magnetic particles, clear indications 


smallest cracks are provided 


even the 
Such equipment is in two principal mis 
sile plants and is planned for others 


Another significant development 
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SERVICE FOUNDRY 


Chances are that you have us in mind as specialists in 
marine components and sugar machinery. It’s a fact that 
our reputation was built on serving these fields, and we 
continue to do a large volume in them. What we would 
ike to tell you is that we've expanded our facilities over 
the years to the point of extreme capability in electric fur- 
nace steel castings of medium and high carbon content, 
semi-steels in our iron foundry, and aluminum, monel and 
us alloys of brass and bronze in our non-ferrous 

iry. Our machine shop is equipped with some of 
the largest and most diversified tools in the South— 


rounding out our complete foundry facilities. 


Service Foundry would like to work for you. Your inquiry 
will bring a prompt, definite reply 
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spacecraft: An eddy current instrument 
for an instantaneous check on the me- 
chanical properties of steels such as aged 
Armco 17-7 PH. Hardness determina- 
tions do not indicate ultimate strength. 
A simple, probe type instrument gives an 
instantaneous reading at any point with- 
out electrical contact. It can be applied 
while the sheet is being stretched, and is 
therefore used to control the process. A 
careful check with physical test speci- 
mens has shown that the eddy current in- 
strument is accurately indicating yield 
and ultimate strength. 


Ultrasonic Testing, Gaging 
Gaining in Steel Industry 


H. F. Osterman—Ultrasonic testing and 
gaging will continue to gain because of 
increased competition. 

Instrumentations will be improved to 
permit fuller utilization of the informa- 
tion detected by ultrasonic waves passing 
through the part being tested. That in- 
cludes such studies as ultrasonic atten- 
uation, velocity measurements, and acous- 
to-elasticity. 

A general trend in the industry toward 
in-process testing and gaging requires in- 
creased use of automatic or mechanized 
scanning equipment and electronic moni- 
tors or recording devices. Some newer 
scanning techniques: Use of the semi- 
contained liquid column and a liquid 
filled wheel search unit. 

Liquid column or immersion scanning 
has been adapted to ultrasonic resonance 
gaging, permitting high speed scanning 
and detection of extremely small thick- 
ness variations. The technique also im- 
proves the reliability of measurements on 
materials 0.004 to 1 in. thick. 

Needed: Increased ingenuity in ex- 
ploiting the capabilities of present and 
future equipment, and in using the in- 
formation ultrasonic tests can obtain. 
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Gleason Works announces automatic gear 
tester operation through tape control 


Electronic tape control on Gleason Production Testers set-up months later. 
will make your bevel and hypoid gear tester operation an Write us. We will be pleased to send additional in- 


automatic process. Tape controls will allow you to auto- formation. 
matically pre-set and vary test factors—direction of 
rotation, tooth bearing position, pinion spindle speed 


and brake load—in any sequence you wish. & L E A Ss & » Ww o i « Ss 


Once you tape the test sequence, you can repeat it 1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 
exactly anytime—for the next pair of gears or repeat the 





) 


© aa} Te) WELDED TUBING 


- CORNERSTONE-LAYING WITH N() CEREMONY 


In today’s hustling, bustling construction 
' business there’s no time to stand on ceremony 
...no point in risking costly equipment failure. 


To short-circuit mechanical downtime, leading 
construction equipment producers specify Ohio 
Tubing for power cylinders and fluid lines, 
mechanical and structural members. This gives 
equipment the heft and brawn to shrug off 
brutal, grinding punishment . . . gives equipment 
users a high degree of protection against 
disastrous delays. 


You can strengthen your product — and its 
mechanical reputation — by specifying Ohio 
Custom Made Tubing. The name Ohio is the 
hallmark of the highest quality in tubing, both 
seamless and welded. And we're now able to 
deliver a broader range of welded tubing sizes, 
wall thicknesses and grades than ever before. 


Let’s not stand on ceremony. We want your 
tubing business — seamless to 7’’ OD, welded 
up to 74" OD. For a fast start, contact your 
nearest Ohio representative, or send part 
drawings to the plant at She/by, Ohio— Birthplace 
of the Seamless Steel Tube Industry In America. 











Ohio Seamless offers the broadest parallel 
range of both welded and seamless quality 
steel tubing in the industry. 


“fh OHIO SEAMLESS TUBE 


— /” Division of Copperweld Steel Company ¢ SHELBY, OHIO 


Seamless and Electric Resistance Welded Stee/ Tubing © Fabricating and Forging 








Representatives in principal cities. Check 
wel leading directories: THOMAS’, MacRAE'S, 
CONOVER-MAST, SWEET’S, FRASER’S. 








JOHN C. SEARS 
Executive Director, American Gear 
Manufacturers Assn., Washington 


TECHNICAL 
PROGRESS 


Digital controls, 


JOHN K,. HUBBARD 
Manage 
Advonced Systems Dept., Turbo 


Products Div., Clark Bros. Co., 
Div. of 


rives 


r, Power Products & 


Dresser rations Inc. 
Olean, N. Y. 


ALTON S. CARTWRIGHT 
Monager-Marketing, Direct Current 
Motor & Generator Dept. 
General Electric Co., Schenectady, N. Y. 


J. ALLAN MacLEAN 
President, Dodge Mfg. Corp. 
Mishawaka, Ind. 


and Controls 


modular switches, and fluid 


power are being emphasized. Greater variety 
of drives is available 


New Gear Classification 
Manual Available in Mid-1961 


John C. Sears—By mid-1961, the gear 
buying public will have our new Gear 
Classification Manual. It provides for 16 
classes of quality from the roughest cast 
tooth gear to the finest ground, shaved, 
or microfinished gear. Gears are covered 
in the 14 to 120 dp range of spur, heli- 
cal, and herringbone types. 

We can expect to have a companion 
inspection standard ready by the end 
of 1961. That will obsolete present in- 
spection standards (231.02 and 236.04). 
The new work will enable the user and 
manufacturer to agree on the quality 
class by spelling out exact inspection pro- 


cedures in each case. 

Gas Turbine to Be Tried in 
Converting Atomic Energy 

John K. Hubbard—The evolution of nu- 
clear power has created an exciting gas 


turbine application. The conversion of 
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atomic energy within the fuel core of 
a reactor to electrical power is ideally 
suited to the closed cycle, gas turbine. 
One such prototype plant is being built 
by Aerojet-General, funded jointly by the 
U. S. Army and the Atomic Energy 
Commission. The closed cycle, gas tur- 
bine drives a generator producing 400 
kw electric power from an atomic re- 
actor heat source. The whole plant is 
air transportable in two cargo aircraft 
and can run continuously for a year 
without refueling. 

The future for gas turbines in con- 
ventional applications is assured with 
its present low cost and low mainte- 
nance. Though fuel consumption is rela- 
tively high, advances in metallurgy per- 
mitting higher temperatures will  ulti- 
mately make it equal to that of other 


prime movers. 


Drive Improvements Required 
For Process Automation 


Alton S.  Cartwright—Drive improve- 


ments are necessary for the trend toward 


automation and integration of computer 
control with production equipment. Such 
modernization recently permitted a 25 
per cent increase in speed and a 40 per 
cent greater output per man in one roll 
ing mill. A notable trend of 
dc motors at points closer to the work, 
with reduction in intervening gearing 
and lineshafting. That is done to reduce 
time constants and speed reversals 
Examples are in the growing number 
of mill tables with individually powered 
rolls. To meet needs for higher revers 
ing speeds, dc electric motors are applied 
directly to rolls to eliminate 
in the gearing costs, 
downs, and _ lineshaft 
Other instances are 
machine tools with d¢ 


vide adjustable speeds for 


Drives Get Smaller; Ratings 
Up, Installation is Easier 


J. Allan MacLean—To help create more 
efficient plant equipment, manufacturers 
of mechanical power transmission prod 
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ucts have invested heavily in engineer- 
ing research. It’s paying off with the 
development of new and improved in- 
dustrial bearings, shaft couplings, speed 
reduction units, V-belt sheaves and belts, 
chain and sprockets, and power drives 
that combine compact, functional design 
with ease of installation, reduced main- 
tenance, and longer service life. 

The trend will continue in 1961 as 
new and better materials help extend the 
horsepower capacities of transmission 
components and reduce space require- 
ments wherever possible. 

Increasing interest is shown in de- 
vices like the dry fluid drive and rubber 
couplings, which can save 
power, prolong the life of expensive 
plant equipment, and reduce costly down- 


tire-type 


time for maintenance. 

New couplings are being developed for 
direct mounting to the flywheels of in- 
ternal combustion engines. The coupling 
will permit machinemakers to redesign 
and streamline their products to reduce 
space, weight, and costs. Also new are 
high speed couplings with greater torque 
capacities than flexible cushion couplings 
previously available. 


CONTROLS 


Hydraulic Controls Stressed 
In Metalworking Equipment 


G. E. Seavoy—The use of hydraulics is 
increasing in metalworking, metal melt- 
ing, and material handling machines and 
equipment. Examples: Hydraulic con- 
trols to operate the movement of elec- 
trodes in electric arc melting furnaces 
(good control represents more efficient 
use of energy) and hydraulic cranes (all 
mechanical movements can be accom- 
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plished with infinitely variable control 
and improved maintenance expense). 

Most manufacturers are aware of the 
effect of foreign competition, yet they 
can be expected to seriously look at for- 
eign machines, equipment, and processes 
when new projects of a capital nature 
are considered. It points to the increas- 
ing need for U. S. technicians to develop 
even better means and methods. 


Mills, Auxiliary Equipment 
To Be Computer Controlled 


T. H. Bloodworth—Demand for higher 
quality and keen competition has _ in- 
creased the emphasis on emplcying im- 
proved sensing devices, and on more 
automatic equipment to reduce human 
error. 

In hot rolling, usage of card or mem- 
ory programing to control width and 
gage will be increased. Many new mills 
will be designed with complete com- 
puter control. It won’t be limited to the 
mill proper, but will also take in pe- 
ripheral equipment (scales, tables, guides, 
shears, and scarfers). 

Automatic gage control will also be 
used more in cold rolling. Developmental 
effort will be directed toward adaptive 
type control and high speed corrective de- 
vices to permit higher rolling speeds 
while improving over-all product qual- 
ity. Many of the coil handling func- 
tions, as well as threading strip through 
the mill, will be automated. 


Machine Tools Use More 
Grouped, Plug-In Switches 


Ralph Froehlich—Future control devices 
on machine tools will employ more plug- 
in units, such as the plug-in limit switch. 


New, costly, complex machinery per- 
forms multiple functions. Downtime costs 
are high. Plug-in limit switches reduce 
downtime when switches must be re- 
placed. 

There is a trend toward use of basic 
type switches grouped into a single en- 
closure. Plug-in construction may be em- 
ployed for the assembly. The enclosure 
could be used to provide multiple switch- 
ing functions. The mechanical movements 
from the machine are brought to one 
area, and switching (as far as practical) 
is brought to the area to reduce diffi- 
culty in troubleshooting and to protect 
the devices from such things as coolants 
and chips. 

I visualize mechanical switches being 
used for a great many years in machine 
control and look to the day when an 
environment-proof device might be built 
with a life 10 or 20 times greater than 
that of the mechanical limit 
switch. 

There is promise for static controls, but 
this will depend on reducing the cost 
of static controls and increasing the ver- 
satility to a point where they are com- 
petitive with the mechanical switches. 


present 


Fluid Power Use Expanded by 
Electrohydraulic Controls 


W. G. Prasse—Electrohydraulic, servo- 
valve controlled, two way, variable dis- 
placement pumps (especially above 3 hp) 
have a tremendous potential in closed 
loop machine control where good sta- 
bility, high system accuracy, and con- 
trolled speed of response are essential. 
The ability to remotely select’ (from 
switches on machines or at control sta- 
tions) a great number of pump flows to 
satisfy complicated work cycles has 
opened a broader use for electrohydrau- 
lic, servo-valve controlled, two way, vari- 
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Variable-displacement 
pressure compensated 


| we, For top pump performance 
: on every job! 





Only Vickers offers you a complete line of 
hydraulic pumps tailored to suit your per- 
formance, life and price requirements. 


You can select from more than 500 standard models 
—vane and piston, fixed and variable displacement. 


You can choose models for use with oil or fire- 
resistant fluids—synthetic, water glycol and water- 
oil emulsion. 


You may obtain application engineering assistance 
from specialists responsible for a single line of hy- 
draulic products. 


Your replacement units and parts are stocked in 
regional warehouses . . . unequaled field and shop 
repair service is provided by factory-trained, ex- 
perienced technicians. 


You are assured of simplified service and reduced 
inventory requirements with Vickers replaceable 
cartridge and repair kits. 


For more complete information, write for 70-page 
Catalog SOOIC. 


VICKERS INCORPORATED 


r RRY RAN RPORATION 
cirsaanscircdiaeercy| viaaenen Fixed displacement piston 


Machinery Hydraulics Division to 5000 psi 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1400 Detroit 32, Michigan 
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able displacement pumps in open loop 
systems. 

New, single stage, servo valves, for flows 
from 100 to 6300 cipm, applied direct 
to hydraulic motors and cylinders are 


Drives and Controls 


meeting demands for faster response and 
higher accuracy. New, two stage, servo 
valves for 23,000 to 185,000 cipm are 
providing precise remote controls for 

large presses. 
Larger, two way, variable displacement 
pumps (above 200 hp) and equivalent 
sizes of reversible constant displacement 
motors are opening new applications. 
sai Metal Working Section vies eg ol Compact hydraulic tachometer units 
Industrial Engineering Dept Link-Belt Co. and small electrical feedback transducers 

Westinghouse Electric Corp. Chicago 2 ‘ : 

Pittsburgh provide flexibility in measuring machine 
response and complete the control loop 


| for accurate speed and position control. 
MERICAN ROLLER DIE CORP PRODUCTION FQUIPMENT accurate nd position 
R D  & OR produces MILLIONS of SQUARES 


of New Uses Are Predicted for 
Automatic Digital Controls 


ALUMINUM SIDING gH Bowe Stnt mnt 
velopments include the introduction of 


highly transistorized digital automatic 
controls, such as card programing con- 
trollers, data accumulation systems, and 
on-line computers. Such applications will 
continue to grow, and the controls will 
be extended into new areas. 











Digital data accumulation and logging 
systems for both rolling mills and proc- 
essing lines will be on the increase. Data 
accumulation and logging systems pro- 
vide management closer on-the-spot con- 
trol of processes. 

The growth of on-line digital compu- 
ters for industrial processes in steel and 
nonferrous metals plants is just begin- 
ARDCOR typical production line includes Coil ning. The computer calculates the best 
Reel, Prenotch Press, Leveller and Roll Forming mill or processing line operating pro- 
Machine—with Rotary Punching Unit for piercing codures and a Mt knitiones and 

monitors intelligence to and from the 


nail and weep holes or slots, Cut-off Press and electrical control systems associated with 





Runout Table. the various process zones, so that com- 
puted optimum conditions are achieved. 


Ardcor invites your inquiries for complete cold In time, on-line computers will be used 
for all metal plant operations, including 


rolled forming lines—from coil to finished prod- ; 
. metalmaking, metal rolling, and meta 

uct—for all shapes. Many Ardcor high produc- are 

; : : finishing. A trend to the more cen- 

tion lines are in use today—some manufacturers tralized, multiple process controlling com- 

using over 15 complete lines. puter will be evident. 


What are your requirements? Write, or phone 


us, today! TRANSMISSION 


Greater Variety Available 


sémerican ROLLER DIE CORP. in High Quality Drives 


29520 Clayton Avenue Wickliffe, Ohio 


D. E. Davidson—The types and forms 
of transmission equipment have been 
limited. To meet demands for a greater 


DESIGNERS, ENGINEERS AND BUILDERS: Single Roll Forming Machines or F ianlaner . ae ives 4 alas 
Completely Automated Production Lines for Cold Forming; Ferrous and Non-Ferrous § variety, more type > sizes, and designs 
Electric Weld and Lock Seam Tube Mills © Forming Rolls, Tubing and Pipe Rolls have been made available. 


© Straightening, Pinch and Leveller Rolls © Cut-Off Machines © Slitters | New quality standards make previous 
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standards obsolete. Transmission _ per- 
formance that was once the best is now 
unacceptable. Improved performance is 
being attained via higher quality levels 
through quality control. 

Variable speed drives with 
chains are offering precise control and 
greater horsepower ratings. 

Speed reducers of the wormgear type 
are now offered with fan cooling for 
compactness; shaft mounted gear reduc- 
ers offer versatility and adaption of 
mounting; gear motors and shaft mounted 
motor gear drives are expanded to larger 
horsepower ratings; and parallel shaft 
speed reducers have heat treated gearing 
for greater load carrying capacity. 


metal 


New Horsepower Ratings Expand 
Roller Chain Applications 


John V. Moynes—New advanced ratings 
for roller chain have been published by 
the Association of Roller & Silent Chain 
Manufacturers. 

Not only do the ratings expand the 
application possibilities for roller chain, 
but you can now use smaller chains to 
do the same amount of work as previously 
and reduce transmission costs. 

An important area where sophisticated 
techniques will be developed is in finite 
life design. Why should an_ original 
equipment manufacturer buy components 
whose life far exceeds the productive life 
of the equipment? Where total hours’ 
life of the machinery is extremely low, 
where obsolescence will render the equip- 
ment useless, or where other components 
have limited life, the manufacturer of 
power transmission equipment will be 
able to specify products which will meet 
this demand. 
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Fig. 1 — TRAK-RAK fork lift at top of column, lifting bundle of steel rod. Unit serves 3 long aisles of racks. 


TRAK-RAK SYSTEM INCREASES 
STORAGE SPACE, SAVES 22% 
CAPITAL BUILDING INVESTMENT 


When A. C. Leslie & Co. Limited, needed 
more storage area in its busy Toronto 
steel warehouse, it decided to “reach for 
the ceiling” with a Chicago Tramrail 
TRAK-RAK System of vertical storage 
and handling. As a result, the company 
estimates it not only saved 22% of pro- 
jected capital building costs, but increased 
the overall efficiency and speed of the 
Toronto operation. The company expects 
to gain further economies as the TRAK- 
RAK system is used to its full extent. 
A 5 ton capacity toprunning TRAK- 
RAK Crane was installed in each of two 
40 ft. wide bays to serve specially de- 
signed 18 ft. high material storage racks 
(Fig. 1). Each crane bridge has an over- 
head trolley, from which is suspended an 
electrically operated rotating column 


Fig. 2 — Carriage equipped with 2 pairs of forks. 
Operator is flopping outer forks up. 


equipped with a special fork lift. All op- 
erations of the fo.k lift, which revolves to 
serve either side of the aisles, moves to- 
ward or away from the racks, and raises 
or lowers on the column, are controlled by 
the operator who rides with the carriage. 

Two pairs of forks are mounted on the 
carriage. The outer forks may be flopped 
back (Fig. 2) leaving the inside forks in 


position for handling palletized or crated 
material. For handling long boxes, bars, 
etc., the outside forks are flipped back into 
working position. 

A TRAK-RAK feature which added to 
handling speed and insured safe operation 
was the safety interlock switch system 
which prevents the column from running 


space for operation. 


into a rack and permits full rotation only 
when the unit is safely beyond the end of 
the racks. 

The A. C. Leslie Company reports that 
a similar TRAK-RAK System installed in 
its Montreal warehouse permitted a 37% 
savings in capital building investment with 
equally good operating efficiency and 
economy. 

For complete details on the TRAK- 
RAK System of vertical storage and hand- 
ling, write the manufacturer: 


cic) CHICAGO TRAMRAIL 
CORPORATION 


1326S. Kostner Avenue * Chicago 23, Ill. 





DON S. CONNOR 
President 
Micromatic Hone Corp. 
Detroit 


DONALD E. HAWKINSON 

.P., Machine Tool Sales 

Greenlee Bros. & Co. 
Rockford, Ill. 


EVERETT M. HICKS 
V.P. & General Monager 
Machine Tool Div., Norton Co. 
Worcester, Mass. 


JAMES H. FLANDERS 
Manager, Research & Development 
Jones & Lamson Machine Co. 
Springfield, Vt. 


You'll find renewed emphasis on 


improved 


standard machines and more play on precision. 


Also 


Precision Creates Need for 
Sophisticated Machines 


Don S. Connor—In our search for greater 
precision, we have seen allowable toler- 
ances cut from thousandths, to tenths of 
thousandths, to millionths of an inch. 

The true meaning and significance of 
tolerances in millionths of an inch should 
be understood before it is made part of 
a specification. In many cases, it will 
mean the use of new materials that are 
capable of holding their shapes after 
they are machined. New techniques and 
standards of design must be developed, 
and new methods of processing and han- 
dling must be perfected. 

A machine tool designed to hold tol- 
erances of thousandths cannot be ex- 
pected to hold millionths in its old age. 


Product Designers Hold 
Keys to Production Costs 


Donald E. Hawkinson—The one most 
important area for achieving substantial 
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look for an uptrend 


savings in manufacturing costs is that 
of increasing co-operation at the design 
stage. 

Designers’ problems are intensified by 
the necessity for automatic handling and 
positioning through a series of machin- 
ing operations. The increased popularity 
of aluminum, magnesium, and zinc per- 
manent mold and diecastings has brought 
further complications. More and more, 
product designers discuss their problems 
with manufacturing people and machine 
tool engineers. 

In many cases, co-operative efforts 
have resulted in minor design changes 
or additions that have saved thousands 
of dollars in capital equipment, made 
automatic production lines possible, and 
reduced unit cost of the functional part. 


Cost-Price Squeeze Forces 
Product, Production Trends 


Everett M. Hicks—This can be expected 
to be another year of severe competition 
in metalworking generally and especially 
in the machine tool industry. Any com- 


in tape control 


pany wanting to survive the cost-price 
squeeze and the inroads of foreign com- 
petition must concentrate on cost re- 
duction and the introduction of new and 
improved products. An example of such 
developments is the recent major ad- 
vance in the rate of production by 
grinding. It results from the introduc- 
tion of higher wheel speeds and higher 
table speeds for most production grind- 
ing operations. 

We are hopeful that the new admin- 
istration and Congress will pass depre- 
ciation reform legislation needed to en- 
courage capital expenditures for moderni- 
zation and cost reduction. This is one 
area where we badly lag our foreign 
competitors, and our industry’ needs more 
liberal depreciation if we are to compete 
successfully in the cold war. 


Predicts Coming Need for 
‘Compact’ Machine Tools 


James H. Flanders—The time has come 
for a re-examination of the standard ma- 
chine tool. During the fifties, startling 


STEEL 





WALTER K. BAILEY 
President 
Warner & Swasey Co. 
leveland 


advances were made in sophisticated auto- 
matic metalworking equipment—both in 
high volume automation and low vol- 
ume tape control. But changing circum- 
stances have not the stand- 
ard machine tool. 

An analogy can be drawn between 
the standard machine tool market to- 
day and the automobile market in the 
fifties. 
ognized that the basic 
transportation, so the 


outmoded 


European car manufacturers rec- 
need was eco- 
nomical small 
European car was able to penetrate the 
U. S. market to a substantial degree. 
However, once the basic situation was 
recognized, U. S. manufacturers responded 
in strength and depth with compact cars. 
machine tool 
manufacturers can and_ will recognize 
that our basic market is economical met- 


In the same way, VU. S. 


alworking and that alongside the so- 
phisticated new machine tools, there is 
a place for the metalworking equivalent 


of a compact car. 


Investment of Millions in 
Machine Design Significant 


Walter K. Bailey—The machine tool in- 
dustry is entering 1961 with the most 
highly improved designs it has had for 
a number of They show the 
concrete results of the millions of dollars 
builders have invested in designing more 
productive machines, both numerically 
and mechanically controlled. 
invested in 


years. 


The amount design is 
significant for two reasons: 

First, it does not look as if 1961 will 
be a year of general plant expansion, 
and therefore most metalworking manu- 
facturers will be looking for cost sav- 
ing rather than expansion machine tool 
equipment. More cost saving 
able than has been in the past. 

Second, 1961 will continue the recent 
turnabout in our industry’s position in 
General purpose machine 


is avail- 


world markets. 
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such as our own automatic and 
lathes, will once again be 
exported in some volume. Long de- 
liveries currently being quoted by Euro- 
pean machine tool manufacturers 
tribute to that, but a growing lack of 
skilled help (especially in Europe) has 
increased the pressure for production from 
the skilled men who are available. That 
means a growing need for the recognized 
increased productivity of U. S. machine 
tools, and our own growing foreign or- 
ders are a reflection of that need. 


tools, 


hand turret 


con- 


STANDARD MACHINES 


Thread and Form Rolling 
Offer New Potentials 


G. M. Stickell—The cost saving poten- 
tial in producing screw and worm threads, 
gears, and similar forms by the chipless 
machining method will not be overlooked 
by alert metalworking managers in 1961. 
The principal advantages of the method 
lie in astonishingly high production rates, 
improved surface finish, savings in ma- 
terial, and improved physical character- 
istics through cold working. 

tech- 
niques and in thread and form rolling 


Recent developments, both in 


machines, make available to industry the 
capability to process workpieces up to 

in. in diameter, with hardnesses and 
tensile strengths heretofore considered im- 
practical for cold forming. 

Generally, parts employing standard 
screw threads can be processed on thread 
without any design 


rolling machines 


change. However, worm. threads, 


and similar forms designed for cutting 
and_ grinding 


gears, 


sometimes do not lend 
themselves to the rolling process with- 
out a minor design change. Invariably, 
the advantages to be obtained from roll- 
ing such parts are so great that the de- 
sign change is warranted. 
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Broaching Machine Maker 
Cites Precision Performance 


Ralph G. Lagerfeldt—Far greater accuracy 
is being demanded of internal broaching 
operations, such as plain round holes, 
involute internal gear teeth, and helical 
internal gear teeth. That means broach 
travel must be in perfect alignment, guid- 
ed through the length of the 
stroke. A 


down 


entire 


recent development in_ pull- 


broaching machines makes this 
possible. 

Another important trend is toward the 
performing of two operations in one 
machine, as on the twin ram, pull-down 
machines. This type of machine is also 
advantageous for two-pass operations. 

In addition to those new machine types, 
broader lines of mechanical machines in- 
corporate the extreme accuracy demanded 
for such parts as jet wheels and _ blades. 
The machines are of a selected caliber 
with special ways and extreme accuracy 


built in. 


Surface Grinding Abandons 
Some Old Restrictions 


Mattison—Stock-removal surface 


Alan C, 
grinding is moving ahead fast as a result 


of increased understanding by industry 


of its inherent economic advantages. 


Limited connotations of the process 
(traditionally associated with extreme ac- 
curacy or fine finish) are under evalua- 
tion by engineers who are looking for 
much more than paper clip savings. 
Recent wheel improvements have been 
paralleled by machine changes which 
greatly increase their capabilities for stock 
removal. Automatic spindle tilting has 


spotlighted wheel geometry. By reduc 


ing the number of grain contacts per 


inch per minute, it is now possible to 
keep wheels open and self-dressing in the 
stock-removal cycle. Accuracy phases of 


the cycle are quickly accomplished in con- 
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junction with sparkout. That boosts pro- 
duction 50 per cent or more without sacri- 
ficing any of the finish or accuracy ad- 
vantages of surface grinding. 

In precision horizontal-spindle grind- 
ing, major advances have been in ma- 
| 


chine control, preventive maintenance, 

It is not uncommon for 

alk millionths of an inch. 

t requires machines in which the in- 

heat and harmonic vibrations 

are minimized. Sensitivity of downfeed 

and resistance to deflection also have 
undergone development. 

New abrasive belt machines produce 


higher accuracy and finer finishes by the 
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straight-through and reciprocating meth- 
od. A new, three roll head makes it pos- 
sible to combine optimum belt flexing, 
constant belt tension, and vibration-free 
belt contact. The over-all design cuts 
floor space requirements by about 50 
per cent. 

As a result of those improvements and 
emphasis throughout industry on opera- 
tions research, the intrinsic economies and 
technical advances in surface grinding will 
stimulate capital equipment expendi- 
tures. Rule-of-thumb criteria for select- 
ing the process, such as stock allowances, 
piecepart design, and casting methods, are 
being abandoned by progressive companies 


in favor of cost-per-piece analysis. 


AUTOMATIC PROCESSING 


Automatic Loading Enhances 
Gear Finishing Equipment 


Walter S. Praeg—Users of gear finishing 
equipment are beginning to put more 
emphasis on ease of loading of parts 
into gear shaving and gear tooth honing 
machines. One result: Maximum ease of 
loading and unloading a shaving machine 
for gears up to 24 in. in diameter has 
been provided by the application of a 
new, tunnel type column design used 
in conjunction with an extended base 
and deep worktable. 

Automatic loaders for both shaving and 
honing machines are being equipped with 
additional mechanisms that ease feeding 
of parts through gaging devices into feed 
chutes and unloading of rarts at the 
front of the machines. 

Gear producers continue to show great 
interest in the gear tooth honing process. 
New, compact, lower cost models of gear 
honers have helped to stimulate interest. 
The honing machines provide four sepa- 
rate methods of accurately finishing the 
teeth of hardened gears to improve sound 
quality. 

Pot type broaches that produce accurate 
teeth, splines, and forms on 
parts are evoking much interest as the 
result of a machine especially developed 


external 


for this application. 


Transfer Machines Outgrow 
Traditional Concepts 


Ralph E. Cross—A vital change has taken 
place in industry’s concept of the func- 
tion of transfer machines. As a result, 
today’s transfer machines are vastly dif- 
ferent from those built only a few years 
ago. 

Originally, they were accepted as a 
simple and effective way of combining 


related operations. Today, industry has 


come to think of them in terms of com- 
plete processing. We now combine all 
kinds of manufacturing operations on 
transfer-matics. Every major type of ma- 
chining operation is being done. We are 
automatically inspecting parts between 
stations. In-process storage and demand 
feeding have become integral parts of 
sectionized automatic transfer lines. We 
have added assembly operations, includ- 
ing those requiring heating and shrink 
fitting. 

There is a new concept too as to what 
the transfer principle permits in product 
precision. Not only can individual op- 
erations be held to tolerances at least as 
close as those on specialized individual 
machines, but the relationships to each 
other of machined surfaces—internal and 
external—can be held to closer limits than 
with nontransfer processing. 

Today’s changes in part design and 
materials are anticipated by the builders 


f We can give the 


of transfer machines. 
user almost any needed range in dimen- 
sional capacities for future flexibility. We 
can add, subtract, or interchange opera- 
tions, as needed, and we have raised the 
over-all productive efficiency of transfer 
machines to a point not believed possible 


even a few years ago. 


Transfer-Type Automation 
Finds New Markets 


Howard N. Maynard—The application of 
transfer type machines to the definning 
of iron castings evoked much _ interest 
last year in a new market area. In the 
future, when foundries will be facing 
much competition from diecastings (par- 
ticularly in the engine block field), it 
will be necessary for them to exploit 
automation concepts to the maximum to 
maintain and strengthen their present 
cost advantage. 

The electronics field is also becoming 
an active user of more automated ma- 
chinery now that transistorized, plug-in 
assemblies have reached quantity usage 
in both military and numerical control 
systems. Automatic soldering machines 
that flux, solder, and clean the assemblies 
in a continuous process are indicative of 
the trend. 

Now that the missile program is build- 
ing up, there are some components, such 
as missile wings, that are made in suf- 
ficient quantities to warrant the con- 
sideration of automated equipment. One 
such special milling machine put into 
operation this year has resulted in sig- 
nificant production cost savings. 

The transfer machine is also being 
applied by the appliance industry. Early 
this year, a production line using both 
rotary index and transfer type, automated 
machine tools will begin producing re- 
frigerator compressor housings. 

The bulk of the inquiry for automated 
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(1) unoeronive POWER SQUARING SHEARS 

) 16 gage to 1” capacities in 

lengths from 4 to 20 ft. 
BENDING ROLLS 

Up thru 10” diam. in working 
lengths to 14 ft. 
SINGLE CRANK OBI PRESSES 
5 great lines with 3 great clutches: air friction, 
air sleeve, and mechanical. 51% thru 250 tons, 
14%” to 744” diam. shafts 





(6) AUTOMATIC FEED HIGH PRODUCTION PRESSES 
25 thru 300 ton capacities 


MECHANICAL PRESS BRAKES (5) srraicu SIDE ECCENTRIC GEARED PRESSES 


One, two, and four-point suspension. 100 thru 
1250 ton capacities 


15 thru 1500 ton capacities 


there’s more...much more.../just turn the page 





GAP FRAME POWER SQUARING SHEARS 
12 gage to 4” capacities in lengths 
from 4 to 24 ft 





(10) ins CIRCLE SHEARS & FLANGERS 


20 gage thru % for circles 34,” thru 72” diam. 


(11) suioine BOLSTER PRESSES 
All types, OB! and straight side 
(Front-to-Back Crankshaft OBI with 
Air Cushion Sliding Bolster shown) 


NIAGARA MACHINE & TOOL WORKS ¢ BUFFALO 11, N. Y. 


HYDRAULIC PRESS BRAKES 
200 thru 1000 ton capacities 
GAP FRAME DOUBLE CRANK PRESSES 


Upright and inclinable, 
45 thru 200 ton capacities 


AUTOMATIC ULTRA 
HIGH SPEED OBI PRESSES 


22 thru 60 ton capacities, 
3%” thru 6” diam. shafts 


DEEP THROAT FRONT-TO-BACK 
CRANKSHAFT PRESSES 


(2) STRAIGHT SIDE SINGLE AND ADJUSTABLE BED PRESSES 


DOUBLE CRANK PRESSES 


50 thru 500 ton capacities ROTARY MACHINES 


GROOVERS AND SEAMERS 


Get up-to-date literature on the machines that interest you. Just circle the 
appropriate numbers and fill in the spaces on this coupon. Then mail it to Niagara 





District offices and distributors everywhere 
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Vice President, Sales 
Detroit Broach & Machine Co. 
Rochester, Mich. 
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Michigan Tool Co. 
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President 
Ex-Cell-O Corp. 
Detroit 
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RALPH J. KRAUT 
President 
Giddings & Lewis Machine Tool Co. 
Fond du Lac, Wis. 








special machines is in the area of the 
lower production types. The emphasis 
in transfer machines continues to be on 
the use of building block standards and 
the inclusion of auxiliary operations, such 
as assembly, precision boring, and_pre- 
cision gaging in the transfer line. 


Automatic Handling Will 
Spur Small Lot Broaching 


E. H. H. Graf—Small lot broaching has 
not been given proper consideration. A 
great many jobs could be advantageously 
broached in small lots, using a continu- 
ous broaching machine, the basic price 
of which is reasonable. 

On vertical machines, economies are 
possible if you provide such things as 
interchangeability of main holders, sub- 
holders, and fixtures. When setting up 
a job for a short run, the holders should 
all be numbered so that they fit into 
their proper keyways on the main holder 
and the fixtures should all be set on a 
base plate and numbered so that they 
always go back in the same position. A 
great deal of setup time can be eliminated 
that way. 

Further, as we progress along the lines 
of automatic handling, small lot broach- 
ing becomes even more attractive. 


Gearmaking Said to Be 
Ideal for Automation 


M. R. Anderson—Gear manufacturing 
probably lends itself better to small lot 
or large scale automation than any other 
type of machining. In the gear field, it is 
possible to use just as much or just as lit- 
tle automation as is economically sound. 
For large scale automation in the mass 
production of individual gear types, the 
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various machines (for cutting, shaving, 
and checking) are designed for complete 
integration through connecting convey- 
ors. Individual machines have demand 
feed loaders and automatic ejection. 

Where lots are small and changeovers 
are frequent, the newest gear production 
machines are designed for minimum set- 
up time and maximum ease of loading. 
On new shavers, for example, practically 
the entire setup can be done by setting 
dials. Once set, cycling is automatic. 

Automatic dressers tied in to the ma- 
chine cycle are available on both gear 
grinders and hard gear finishers. We've 
even provided for automatic control of 
cutting tool changes. If a shaving tool 
becomes dull, the machine stops and sig- 
nals the operator. 


NUMERICAL CONTROL 


Transistors, Printed Circuits 
Reduce Size and Price 


H. G. Bixby—Several new trends in con- 


influence ap- 
control in the 


trols and machines will 
plications of 
immediate future. 

Control 
and reduced in size and price. 


of the more sophisticated, continuous-path- 


numerical 


simplified 
In some 


systems are being 


controlled machines we have designed and 
built, the cost and size of the controls 
were about equal to the cost and size of 
the machine. However, through the use 
of transistorized systems, printed circuits, 
and an accumulation of production ex- 
perience, both the size and price of con- 
trol systems are being reduced. 

Another development promoting the use 
of tape controlled machines is the shrink- 
ing of tolerances, especially in the fields 


of atomic energy, rockets, and missiles. 
We are building machines in which yaw, 
pitch, and roll of slide ways must be 
collimated and have no more than | sec- 
ond of error to the extreme limits of 
travel. Work spindle runout must not 
exceed 25 millionths of an inch 10 in. 
from the spindle nose. The tool path 
must be accurate within +0.001 in. of the 
form programed on the tape. 


Tape Necessitates Changes 
In Financing, Service Plans 


Ralph J. Kraut—The market for con- 
tinuous path, numerical control is much 
limited than that for the point 


Even so, the manu- 


more 
to point controls. 
facture of dies for the automotive, forg- 
ing, and many other industries is a cur- 
rent example of the use of continuous 
path, numerical controls. Another area 
in the continuous path field will be the 
manufacture of mathematical shapes for 
solid fuel, rocket components; for atomic 
hydrafoils and _pro- 
higher 


reactor parts; for 


pellers in the development of 


marine speeds; and for objects where 
styling is important. 

Point to point applications of numerical 
machine tool controls are legion and are 
particularly important in the elimination 
of the extremely costly and “design-freez- 
ing” jigs, fixtures, and special tooling that 
our manufacturers have become so ac- 
customed to. 

Numerical control will, of course, be 
used on the assembly line, on inspection, 
and other related manufacturing processes 
other than those applicable to metal cut 
ting or metal forming. 

Financing, servicing, and other related 
practices and policies require review and 
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(S] FOR THE COMPLETE 


GIDDINGS & LEWIS 


.. . first in machine tools specif- 
ically designed and manufac- 
tured for numerical control. 
Horizontal boring, milling, and drilling 
zachines table, floor, and planer 
types 3” to 14” spindle diameters 
positioning or contouring control. 
Vertical boring and turning machines 
32” to 20’ table sizes — positioning 


or contouring control. 


Jig borer and milling machine com- 
bines heavy milling capacity with 
precision positioning under Numeri- 
point control. 
DiMil and Variax horizontal contour 
milling machines 2, 3, 4, and 5- 
axis Numeripath controlled. 
Planer mills — 36” to 144” table widths 
standard positioning or contour- 
ing control 
Radial and precision drilling machines 
with 2-axis Numeripoint control 
positioning tables — sizes to suit job 
requirements 
Call your Giddings & Lewis distribu- 


tor or write for literature. 





TAPE CONTROL” PACKAGE” 


Machines. A complete new line designed and _ built 
to be operated under numerical control — horizontal 
boring, drilling, and milling machines vertical 
boring and turning machines. . . combination jig borer- 
milling machine . . . contour milling and die sinking 
machines . . . positioning tables . . . planer mills. 
Controls. The system of your choice, including Numeri- 
point* and Numeripath* controls of G&L design and 
manufacture to give you maximum productivity in 
point-to-point positioning or path machining, plus 
guaranteed responsibility vested in a single supplier. 
Tape control training. G&L trains your operators 
when the machine is installed, teaches existing personnel 
how to program and prepare tapes, provides in-plant 
instruction of your maintenance men and conducts 
service training schools at Fond du Lac. 

Reference material. Programming and control manuals 
thoroughly explain the equipment and_ procedures. 


Cutting tools and toolholders. Davis pre-size VBM 
and VTL tooling . . . boring tools . 
. . . continuous-feed facing heads . 
machines without thread leads . 


. arbors, sleeves 
tapholders for 
and special tools. 


Accessories and attachments. Rotary tables, angular 
milling attachments, box-type angle plates, V-blocks, 
stop and jack blocks, measuring devices, and other 
equipment for speeding setups and production. 


Consultation. Giddings & Lewis built the first com- 
mercially available tape-controlled machine tool, has 
shipped more types of major machines with numerical 
control than any other builder, uses tape control ex- 
tensively in its own shops. This experience is available 
to help you justify, select, and apply numerically con- 
trolled machines for maximum 
economic benefits. 


manufacturing and 


Ask for details and literature. 


*Giddings & Lewis trademork 


GIDDINGS & LEWIS 


GIDDINGS & LEWIS MACHINE TOOL COMPANY, Fond du Lac, Wisconsin 


Jig borer and milling machine; horizontal boring, drilling, and milling ma- 
iO) chines; vertical turret lathes; vertical boring mills; positioning tables; die sink- 


5 GIDDINGS & LEWIS 


ing machines; contour milling machines; radial and upright drilling machines; 
planers; planer mills; numerical and tracer control systems; Davis boring tools. 
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change. Numerically controlled machines 
and equipment are expensive; hence the 
matter of finance becomes a real prob- 
lem, particularly for the smaller manufac- 
turer. Therefore, facilities for deferred 
payments, rental of equipment, and the 
like must become more readily available 
and practical. 

The old concept of service will be 
difficult to maintain because, in the last 
analysis, all such costs must come out of 
the selling price. Manufacturers using 
numerical controls must realize that their 
own maintenance and service costs and 
capabilities will increase. Furthermore, 


service contracts providing scheduled 
maintenance could well be utilized by the 
achieve greater ef- 


” 
smaller shops t 


ficiency. 


This Year Will Bring 
Transition to Tape 


Francis J. Trecker—In 1961, we will see 
a transition from conventional equipment 
to numerically controlled machine tools. 
I believe the year will be a period of 
solidifying the knowledge which has been 
It will be a period 
during which those now using numerically 


obtained thus far. 


controlled machines will come to realize 
their true worth and during which those 
who have indicated they might get into 
this new field will exchange intention for 
action. 

Startling advances in the technical as- 
pects of the machines or the controls are 
in prospect. We face a period of in- 
tensive investigation of the tools which 
are in use to determine productivity. 

Predictable productivity is what the 
hard-shell shopman demands and _here’s 
where the knowledge, experience, and 
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background of the manufacturers of both 
of the electronic control systems and 
the machine tools will play an important 
part by assuring the user the fullest pos- 
sible reliable benefits. 

Numerical control is no longer an ex- 


periment. It is a management tool. 


APPLICATION TRENDS 


Less Idle Time Is Goal 
On Multispindle Automatics 


H. P. Chaplin—More tool application, 
in a given time and space, and less tool 
idleness between applications have for 
years given the multiple spindle auto- 
matic production appeal. But, as faster 
speeds and feeds have made more prof- 
itable a tool’s working time, they have 
also made more unprofitable tool idle 
time. 

The user can expect that the machine 
builder will do something, if he has not 
already done so, to minimize machine 
downtime in these major areas: Job set- 
up and _ changeover, perishable tool 
change, machine lubrication, coolant con- 
trol and maintenance, and stocking or 
bar loading the machine. 


Hydrostatic Bearings Help 
Grinders Tighten Tolerances 


Henry D. Sharpe Jr.—Demand continues 
for machine tools to produce cylindrical 
parts to extreme accuracy. As size toler- 
ance becomes smaller, the need for true 
geometric form becomes greater. Size to 
10 millionths of an inch becomes mean- 
ingless if out-of-roundness is 40 mil- 
lionths. On dead center work, roundness 


can be controlled by true centers and 
center holes, but there have always been 
problems on line center work. The hy- 
drostatic bearing has given us a_ break- 
through, and we believe they will have a 
rapidly increasing use on machine tools 
in the next five years. 

High pressure pockets or pads of oil 
support a headstock spindle. The oil sup- 
ply is so controlled that minute displace- 
ments of the spindle cause increases or 
decreases in the pocket pressure to op- 
pose the displacement. Spindles with hy- 
drostatic bearings have shown excursions 
from true position of less than 5 mil- 
lionths, and with such line headstocks, 
work can be ground round within 10 
millionths. 


Standard Grinders Cash In 
On Demands for Precision 


M. A. Hollengreen—Development of cylin- 
drical grinding machines which finish 
parts within tolerances in the low mil- 
lionths of an inch range has brought 
about new features which contribute to 
the general improvement in equipment 
for major users of cylindrical grinders. 
We regard close tolerance grinding as bet- 
ter roundness, straighter work, and im- 
proved size control. These may be grouped 
as increased unformity of parts. 

Many of the fundamental requirements 
for grinding to low millionths tolerances 
are now included in standard machines. 
Examples: Increased machine _ stability 
achieved by isolating heat producing ele- 
ments, such as hydraulic oil, from the 
machine proper; wheel feed systems that 
are more precise and under better con- 
trol. 

Wheel dressing, both straight and pro- 
file, is receiving more attention as a 
basic requirement for close tolerance grind- 
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SUN QUENCHING OILS 


Keep coolers cleaner longer... combine quality with economy 





Get Low Operating 
Cost From 





Sun Quenching Oil Light is a naphthenic 
quenching oil with a natural detergency 
that keeps coolers clean. One large auto 
manufacturer reported a cost drop of over 
90% in cooler maintenance after switching 
to Sun Quenching Oil Light. 


Natural Detergency 


Get Maximum 
Physicals 
In Your Steel 





Sunquench 1070 is particularly important 
in fast-quenching operations because it 
cools at the optimum rate during the criti- 
cal stage, minimizes distortion, deepens 
hardness. With Sunquench 1070, you may 
be able to substitute lower alloy steels for 
more expensive grades. Exceptional ther- 
mal stability of Sunquench 1070 means 
long life. 





Get 
Brighter 
Parts 


Sun Quenching Oil 11 is a premium-quali- 
ty paraffinic quenching oil designed for 
work requiring an oil with a high flash 
point. It is particularly good for bright 
quenching. Its high thermal stability pre- 
vents decomposition and the resultant 
streaks on bright-quenched parts. 





Get Longer 
Marquench 
Oil Life 


Sun Marquenching Oils are dewaxed 
paraffinic oils made for controlled mar- 
tempering at temperatures as high as 
400 F High flash and fire points keep Sun 
Marquenching Oils safe. High oxidation- 
resistance increases their useful life in 
your quench tank. 





TALK QUENCHING with the Sun man. He’ll show you how 
one or more of these Sun Quenching Oils can handle all of 


your needs. Or write to Dept. S-1. 
INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY PHILA. 3, Pa. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO AND MONTREAL 
MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 
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ing. Demand for dressers which will 
M chinin dress an exact profile without cut and 
a g try modification of profile bars is in- 
sated creasing. Such dressers improve quality, 
save downtime, and lower diamond costs. 
Costs of equipment and tooling increase 
as tolerances are reduced below the com- 
mercially accepted standards. For ex- 
tremely close tolerances, as an example, 
sizing gages and other necessary accessory 
equipment can become a substantial part 
of the total price. 


Broaching Stakes Its Claim 
JOSEPH P. CROSBY GEORGE H. JOHNSON 4 
Vice President President In Short Run Production 


Lapointe Machine Too! Co. Gisholt Machine Tool Co. 
Hudson, Mass. Madison, Wis. 





Joseph P. Crosby—Attempts to develop 
small lot broaching constitute a_ sig- 
nificant trend. The interest of tool en- 
gineers from the smaller shops in that 








type of broaching is most gratifying. 
For some machining operations, such 
as the splines in gears, broaching is the 
only practical machining method, but 
in many other machining operations the 
process engineer must choose the method 
that is most practical. Today, broaching 
can be used economically for small lots 
as well as large production pieces to ob- 
tain excellent surface finish and repetitive 
accuracy. The broach industry has de- 


veloped economical machines with the 


4 rigidity that is essential for all broaching 
shee operations. 


General purpose workholding fixtures 


Sine tiiewe ee ee > ~* pk hag th mee - 3 ‘ rs 
will take a variety of parts with a mini- 


SPECIFY THOMAS FLEXIBLE COUPLINGS 1 eg mum setup time. A slab broach can be 
sili 3 used for a wide variety of parts where 
‘ flat surfaces must be produced. 

For internal broaching, it has been 
shown that a machine selling for less 
than $1500 can broach a wide variety 
Freedom from Backlash re of formed holes with a stroke of only 
Torsional Rigidity 
Free End Float 
Smooth Continuous Drive with 


Constant Rotational Velocity r You Can Get More Work 


Visual Inspection While 


ca tisnaiies Rei From Standard Machines 
Original Balance for Life is 
Unaffected by High or Low ra George H. Johnson—To fully utilize the 

Temperatures ea technology built into the modern, stand- 
No Lubrication ie ard machine tool, metalworking manag- 
No Wearing Parts pe ers face several important tasks. The 
No Maintenance challenge: Careful application of manu- 
facturing processes to greatly expanded 


An inadequate or unsuitable UNDER LOAD and MISALIGNMENT 
coupling causes wear and only THOMAS FLEXIBLE COUPLINGS 
damage to your machines — offer all these advantages: 

resulting in high maintenance 


costs and costly shut-downs. 
= 12 to 15 in. 

Eliminate these 7 
coupling-caused headaches! 


> 
> 
> 
> 
The high degree of accuracy, 
reliability and performance 
make Thomas “All-Metal” > 
Flexible Couplings the best > 
in the world. 
> 
> 
> 


They will protect your equip- 
ment and help to extend the 
life of your machines. 





machine capabilities. 
An appraisal of maintenance person- 
nel and procedures relative to the in- 
ee fh — creasing application of electricals, elec- 
J sagen seend cab nem h tronics, and hydraulics will be of mu- 
’ tual advantage to the user and machine 

builder. 

| MEDIUM AND LOW SPEED The flexibility of the modern stand- 
| HEAVY DUTY 16 3k ard machine tool also should be taken 
i ia into consideration by engineering de- 
—— alin partments. Time and money can _ be 
Write for Our New Engineering Catalog 60 saved in the design of similar parts to 


THOMAS THOMAS FLEXIBLE COUPLING COMPANY fully utilize the reliable contouring and 


EN. PENNSYLVANIA. U.S.A tracing capabilities of the modern ma- 


chine tool. 
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RED RING MACHINE 
SHAVES LARGE GEARS 
FASTER... 

MORE EFFECTIVELY 











Table in 
shaving position 





Significant design innovations in the lg i 
New Model GCX enable you to shave pS: [hs y EXCLUSIVE 
the larger, heavier gears (up to 24” | vA ao3 ae 1 RED RING ADVANTAGES 
Pitch dia.) with the same facility and - be | \S & @ Cutter above the work permits 
precision as smaller gears are shaved. pion a aoe <sage peewee 
. ° . . into e cuffer teeth. 

Methods of loading and unloading e Pek: ! These patiioned,, te cotter te net 
are unrestricted. The work is loaded - y vulnerable when the work is ac- 
with the table at the extreme limit of , 3 “i te nie reach 


its travel—clear of any overhead aS tae << Cutting pressure is applied down- 

interference. , E ward, taking full advantage of 
. A eet ; gravity for rigid stability. 

At the end of the shaving cycle, the it Bal ib Pbk bieled, Yoho: Orehdth 


cutter head rises in rapid traverse to as ; greater 
clear the work and the table returns Table in 
to its loading station for quick un- ey eee 
loading. ; Ssnenuines © bint Samnee.. 
If you manufacture such gears as (ae 
are used in trucks, agricultural or ord- NATIONAL OACH & MACHINE co. 
nance equipment, ask for Bulletin S60- 5600 ST. JEAN @ DETROIT 13, MICHIGAN 
8 and get the full details of this new, R ; PR 
economical method of gear shaving. 
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PENINSULAR’S team of 


© Steel Service Centers 
working together to give you 


STEEL pIus SERVICE 


\ GRAND 
RAPIDS \ | 


DETROIT ~ 


Ames x 


TOLEDO Rec 


« LEVELAND 
AKRON 


Lab cow nt DAYTON 


TOOL STEELS « ALLOYS « COLD DRAWN « HOLLOBAR 
PRECISION GROUND STEELS « DRILL ROD «- PLATE 


Over 40 Years of Service to industry 


PENINSULAR STEEL COMPANY (2: ee) 


: 24401 GROESBECK 4 x O. BOX 3853 . DETROIT 5, MICHIGAN | t aoe 
DREXEL 1-9400 + PRESCOTT 8-212] — 


DETROIT @ CLEVELAND e@ INDIANAPOLIS @ TOLEDO e AKRON © DAYTON e CHICAGO e GRAND RAPIDS @ BUFFALO 
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Tooling and Gagin 


Stronger ceramic tools, refinement in inserts 
for milling cutters, and new carbides are on 


this year’s 


Carbides Seen Growing as 
Tool, Structural Materials 


Philip M. McKenna—Time saving in met- 
al cutting by the use of quickly replace- 
able, hard carbide, cutting inserts with 


multiple cutting edges, introduced a few 
ago, 
Recent developments include preci- 


years continues at an accelerated 
rate. 
sion ground inserts and blanks with toler 
ances of +:0.0005 in. The same principle 
is also being more widely adopted on ad- 
justable head boring bars for precision 
work. 

Boring bars of cemented tungsten car- 
bide have resulted in greater economy and 
accuracy of work due to the high rigidity 
of tungsten carbide, three times that of 
steel. Bars ranging from 1 to 5 in. in 
diameter, and up to 5 ft long, are being 
increasingly put to The higher 
rigidity of grinding quills of tungsten 
carbide is being used to equal advantage. 

Face milling cutters having heavy tung- 
sten carbide wedges, constituting anvils 
behind harder grades of cutting inserts 
of the indexable type, are being intro- 


duced in 1961. 


work. 
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New Standards Will Aid in 
Maintaining Superprecision 


Louis Polk—Among the accomplishments 
of the recent International Conference on 
Weights 
light length 
Krypton 86, and establishment of a stand- 
ard based on the tropical 
1900. 

The precision with which those stand- 


and Measures were the new 


wave standard of based on 


second year 


ards are associated are, of course, several 
orders removed from those of the tolerance 
with which we are generally concerned in 
Yet, I 


we are making good progress in the higher 


manufacture today. am sure that 
levels of standards, and I think such prog- 
ress will put even more reality into the 


“Man’s 


in- 


concept I have always expressed: 
linked to 
his 


industrial progress is his 
creasing 


measure finer and finer.” 


ability to divide unit of 


Nonmetallic Tooling 
Market Broadens 


John Delmonte—For the long run _pro- 


list of significant developments 


duction jobs, plastic tooling is accepted 


in such applications as welding jigs and 


fixtures. Semiresilient epoxy resins out- 


wear metal counterparts as blowboxes for 


sand cores. Epoxy matrices have demon- 


superior behavior in supporting 


strated 
steel rules (in dies) over long production 
runs. As tooling aids for assembly and 
encapsulation of electric motors, glass rein- 
forced epoxies have much to offer. Metal 
forming and drawing utilize plastics only 
short operations in special 


for the run 


circumstances 

We 
resistant like 
fabrication of special alloys for the 


can look forward to the high heat 


ceramics tooling used in 
the 
B-70. Rubberlike components valuable for 
metal fabrication will be cast from flexi- 
ble silicone, urethane, and polysulfide rub- 
bers—all capable of curing at room tem- 


peratures. 


Variety of Advances Spark 
New Tool Techniques 


Harry E. Conrad—The development (and 


availability on a commercial scale) of 
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‘tal shanks for cutting tools 
lead to major improvements in the 
of present tools. The shanks, by 
prevent the transmis- 

to the cutting tool that 
might cause chipping or breakage. The 
result is prolongation of tool life—perhaps 
to double or triple the life obtained 
It means that higher 


vibration, 


without the shanks. 
feeds and speeds can be safely used, or, 
in some cases, that sensitive ceramic tools 


and the harder grades of carbide can 
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be applied—particularly with older ma- 
chines. 

Tool engineers show great interest in 
the heat treatable, machinable carbides 
for die and wear part use. The heat 
treatable carbides can be machined in 
the soft state on conventional toolroom 
machines, then hardened as required by 
the application. It is no longer neces- 
sary for a plant to maintain special fa- 
cilities for machining carbide dies. As 
a result, an increasing number of plants 
are making their own carbide tools. 

There is also a substantial trend to- 
ward making forging dies, diecasting dies 
and plastic injection molds as precision 
castings that require little or no machin- 
ing. 

There has been a great deal of interest 
in coatings for cutting tools, such as 
reamers and broaches, to give added too! 
life. Several newly developed molybdenum 
disulfide coatings appear to give out 
standing results—two to three times the 
tool life obtained without the coatings 
has been claimed. 

A new process for ultrasonically treat- 
ing cutting tools to relieve stresses may 
mark a revolutionary development. Again, 
claims are made for double and triple 
the tool life obtained with untreated 
tools. 


Tool Technology Seen 
As Real Cost Cutter 


Harry Conn—New tooling for high pro- 
duction machines (which also include 
single and multiple spindle automatics) 
will enable users to obtain the low unit 
cost of high production techniques at 
low quality lot sizes. The economics of 
machining plainly indicates that quick 
changeover or low setup cost has the 
most effect upon short run unit cost. 
Tools that are quick changed and _ pre- 
set for the next job will eliminate cut 
and try and in-the-machine adjustment. 

With new tools, 
quick change and 


hydraulic holding 


preset tooling, and 
automatic tool changing, optimum values 
will be achieved for lot sizes, tool life, 
output, machining velocities, and unit 
costs. Costs will be drastically reduced 
because more units will be produced and 
shipped via the current capital outlay. 


CUTTING TOOLS 


Higher Strength, More Sizes 
Give Ceramics More Potential 


M. S. Day—Intensive development pro- 
grams in the field of ceramic cutting tools 
are culminating in many new benefits to 
metalworking. Ceramic tools up to 30 
per cent stronger than those now being 
utilized probably will be introduced this 
year. That represents a 160 per cent gain 


in strength over tools sold in 1957. New 
catalogs will list four times as many 
standard tools as formerly available. Eco- 
nomic purchasing quantities will also be 
outlined. 

Engineering specialists who 
both small and large shops in their ce- 
ramic tooling applications will emphasize 
milling cutter and interrupted cut appli- 
cations in addition to the more common 
high speed turning operations. More com- 
plete data on cutting speeds and feeds are 
being developed to assist the consumer in 


service 


choosing tooling and machines. 

Recent developments in the technique 
of manufacturing intricate shapes and 
sizes will make possible the economical 
production of special tools, gage blanks, 
and wear parts in configurations that 
could not be fabricated by previous meth- 
ods. 

This should be a coming-of-age year 
for ceramic tooling. Continuing develop- 
ment programs will assure that ceramics 
will realize their full potential in the near 
future. 


Difficult Metals Bring Need 
For New Tools, Techniques 


M. Eugene Merchant—We are still near 
the beginning of a decade in which we 
will see swift and significant advances in 
our ability to machine difficult materials. 
The aerospace industries alone predict 
that by 1970 more than half their ma- 
chining will be done by noncutting elec- 
With the 
stiff demands for increased utility and 


trical and chemical methods. 


performance which lie ahead for mechan- 
ical equipment of all kinds, many other 
phases of industry must also move toward 
increased use of more difficult metals, 
and be able to overcome the machining 
problems associated with them. 

Two types of advances in ability to 
machine such materials can be expected: 
Extension of the capabilities of the con- 
ventional machining process (using edged 
cutting tools), and development of im- 
proved or new  noncutting, alternative 
stock removal processes. 

While such methods as elevated tem- 
perature machining, using highly local- 
ized heating ahead of the cutting tool, 
offer promise of improved capabilities in 
a number of types of operations, the great- 
est potential for significant improvement 
appears to lie in the development of new 
cutting tool materials having considerably 
enhanced resistance to shock, temperature, 
and wear. 

The decade ahead should see the de- 
velopment of considerably increased _per- 
formance and versatility in the already 
existing noncutting methods, such as 
electrodischarge machining and_electro- 
chemical machining, and also the devel- 
opment of still other new methods for 
stock removal, having their roots, perhaps, 
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in such phenomena as the plasma arc, 





> : shock waves, or the erosive action of 
' ultrahigh velocity streams of liquid. 


Ceramic Tools Grow 
Into New Jobs 





aan taille SPECIAL SLOTTINGS SPECIAL SEMS W. M. Wheildon—It is now recognized 














that ceramic tools can be employed to 
advantage of semiroughing cuts, as well 


HUBBELL as for light finishing. The skepticism ac- 


companying the application of ceramic 


MAKES THEM FASTER AND BETTER tools to the machining of metals has all 


but disappeared. 


Smell fasteners like these Heb- been specially designed for Hub- Only the machine capabilities and 
bell cold headed parts represent bell cold heading. And each one workpiece characteristics dictate how 
an area of saving often over- helped to make the end product much can be gained by ceramic tooling. 
looked by management, who faster and better. Industry is, of course, depending on the 
give careful attention to the Investigate for yourself. Simply ceramic tool manufacturers to continue 
cost and design of major com- send us a blueprint of the part or to improve the strength and other physi- 
ponents and little or none to a sample for analysis. Our engi- cal characteristics of the tools. The ceram- 
the ag begs hold ong a neers will gladly estimate. ic people in turn have begun to dig 
— Rene ltncyect Dei Ree deeper into relationships between tool 
most easily and quickly. fabrication techniques, raw materials em- 
‘ ployed, and tool performance 

Why pay for special tolerances 
and secondary operations when 
Hubbell engineers can design ‘ ‘ ae ‘ 
and mass produce a cold headed life for the application has increased sev- 
part that is stronger, cheaper HT fl} eralfold, with increases in cutting speeds 
and more uniform. For exam- f Beh ee. up to 3000 sfpm. Carbon and alloy steels 
ple, all of the above, and thou- ; Bi = " r are being machined with speeds of 500 
sands more like them, have j a zy to 2000 sfpm, feeds of 0.004 to 0.020 ipr. 


Ceramics are proved performers for 
cast iron roughing and finishing. Tool 


This quality can be your greatest production economy For Many production applications are fin- 
standards or specials, call Bridgeport, EDison 3-1181. ishing cuts using small, throwaway in- 


serts, but heavier cuts are machined with 


i depths of cut to % in. at 0.020 pir 
7 feeds. 
FASTENERS 
Some high temperature alloys and 
stainless steels such as Stellite, Hastelloy 
HARVEY HUBBELL, INCORPORATED X, and Series 400 stainless steels have been 


Machine Screw Department, Bridgeport 2, Connecticut machined with ceramic tools with excel 
; : 


lent results. 


See the Hubbell Fastener Catalog in Sweet's Product Design File 7/Hu. Heat treated alloys between 50 and 62 
Rockwell C previously requiring grinding 
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Erect Sheffield PRE-FAB-LAB’ in 2 to 3 days 


The new Sheffield Pre-Fab-Lab® is an enclosure 
you can build readily from modular units, to pro- 
vide a controlled environment for gage laboratory 
or “white room” precision assembly or machin- 
ing areas for substantially less than the cost of a 
permanent installation. 

The air conditioning system holds temperature 
constant within + 4 ° F, + 42° F, or + 1° F depend- 
ing on your needs. It keeps relative humidity under 


50%, completely recirculates and electronically 
cleans the air every ten minutes. 

The positive airlock door and 8’ x 8’ access- 
way may be positioned for your convenience. 
Standard sizes are 15’ x 23’, 15’ x 31’, and 15’ x 
39’. Special sizes to order. 

For specifications or a proposal, write the 
Sheffield Corporation, Div. 600, Dayton 1, Ohio. 


SHEFFIELD 


Dayton 1, Ohio 


Corporation 


A subsidiary of The Bendix Corporation 


Inspection Gages, Dimensional Control Instruments, Machine Controls, Automatic Gaging & Assembly Systems, Measuray® X-Ray Thickness Measuring, 
Crushtrue® & Multiform® Grinders, Cavitron® Ultrasonic Machine Tools, Press-Pacer® Transfer Units, Large Dies, Tooling, Contract Manufacturing. 
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PRODUCTION—UP 300% 
COSTS—DOWN 67% 
LABOR—CUT 50% 


Despatch 
Finishing System 
For Metal Products 


The figures speak for themselves. Hoffman Engineering Corp., Anoka, 
Minn., reports that savings in production and labor costs alone paid for 
its complete new Despatch finishing system in only two years. And pro- 
duction was boosted 300% in the bargain. 

The conveyorized system, designed and installed by Despatch engi- 
neers, not only produced these remarkable improvements but is capable 
of easy expansion in the future to match the company’s growth. 

Despatch’s years of experience and imaginative engineering have 
produced solid results for this Minnesota firm and thousands of others. 
You can put these qualities to work for you, too. 

Let us show you how .. . write today! for free DESPATCH 
bulletin 1OOED. 





619 S.E. 8th St., Minneapolis 14, Minn. 


DESPATCH—INDUSTRY LEADERS FOR 58 YEARS 
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are now sized and finished by straight 
turns without difficulty. 

A number of special tool geometries 
are under investigation, such as convex 
cutting edge lands applied by tumbling, 
which appear to have promise and will 
probably be more universally evaluated 
during the coming year. 


Throwaways Augment, but Don’t 
Replace Regrindable Tips 


Ray W. Ruckel—With the big advances 
in the performability of tools using 
throwaway inserts for turning, milling, and 
boring, the question of where and when 
throwaways are superior economically to 
conventionals and vice versa has become 
one of the most important in metalwork- 
ing. 

A year ago, milling cutters with throw- 
aways were not suitable for finish mill- 
ing. That is no longer so. In boring, 
throwaways have facilitated the econom- 
ical application of multiple point tools 
on a single body through the use of 
standardized cartridges. Better  single- 
point holders have taken some of the 
problems out of turning with throw- 
aways, have cut tool change time. 

In contrast, there have also been marked 
improvements in regrindable tool types, 
particularly in the direction of increasing 
life. 

There is no pat answer we can find 
that tells where and when a throwaway 
or a conventional carbide tool would give 
better results on a specific job. That is 
why we are continuing to produce and 
improve both types. 


New Carbide Will Help Meet 
Challenge of Superalloys 


M. J. Kuderko—The combination of high 
strength and wear resistance required in 
a tool material for machining super- 
alloys has been achieved in a tungsten 
carbide grade being produced with new 
manufacturing techniques. 

Since most superalloys are work har- 
dening, extremely abrasive and _ possess 
high shear strengths, machining them 
requires a tool material which has both 
high strength and abrasion resistance. 
Extreme abrasiveness and high shear 
strengths call for good wear resistance in 
the cutting tool material. Concentration 
of stresses on the cutting edge, a charac- 
teristic common to the superalloys and 
unsupported cutting edges (the result of 
positive rakes necessary to provide better 
shearing action), call for high strengths 
in the cutting tool material. The new 
grade (VR-54) will be used to meet those 
challenges. 
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Tomorrow’s trends include: Teflon dies for stain- 
less forming, more exotic metal forgings, much 
faster press speeds 


Galvanized Forming Problems 
To Occupy Automakers in ‘61 


M. F. 


problems we will 


Garwood—Some of the forming 
be facing during the 
galvanized sheet 


coming year involve 


metals which will 


come into increasing 
use for corrosion resistance—especially in 
the floor pan areas. So far, we believe 
that one grade better drawing stock is 


f 


needed. For example, if you have been 


using drawing grade, you will almost 


certainly have to go to deep drawing 


grade (aluminum killed steels) in gal- 
vanized. 

We also look for increasing applications 
of plastic-metal combinations in car in- 


terlors. 


Cold Forming Will Continue 
To Show Significant Gains 


J. K. Wingard—Pressworking and cold 
forming of metals will continue to be a 
fast, economical way to mass produce a 
wide variety of items. In particular, cold 
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extrusion of steel and nonferrous metals 
Much of the 
mystery which seems to surround cold ex- 
trusion will disappear with increased ap- 


will gain wider acceptance. 


plication, research, and experimentation by 
fabricators. 

Look for progress in: Improved tool 
materials, tool design, slug design, lubrica- 
tion, and automation. Mechanical presses 
capable of exerting the rated load several 
inches above bottom stroke will be forth- 
They will be designed to han- 
dle extrusions and cold forming. 


coming. 


Business Pressures Force 
Faster Press Speeds 


C. C. Caditz—Increasingly difficult eco- 
nomic problems are behind present moves 
to increase press speeds. For example, we 
are looking for speeds of 350 strokes per 
minute even in presses rated at 50 to 
60 tons. We are also converting our 
older those high speeds by 
changing belts, motors, and gear ratios. 

Poor 


what 


presses to 


Prime reasons for those moves: 


scrap prices (they are only half 


they were, and we don’t foresee any im 
provement before late summer, 1961). Tax 
situations locally may have some effect 
(This year, we paid $13,000 more 
in unemployment taxes than we did last 
year.) 

We also see increasing interest in cold 


as well. 


extrusion. We are experimenting with 
the cold extrusion of a deep drawn shell 
difficult to 


drawing 


been too solve 


deep 


which has 


w'.) conventional tech- 


ni 


Tefian to Get Increasing 
Play in Forming, Coating 


Ross D. Pillsbury—Teflon fluorocarbon 
resins, already on working terms with 
metals, are destined to play even more 
important roles within the industry. 
Inert to virtually all chemicals, capable 
of service in excess of 500° F and possess- 
ing a nonadhesive, low friction surface, 
resins have been used for several 
The economic 


such 
years to line carbon steel. 
advantages of protecting steel with Teflon 
are such that entire pipe systems with 
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President 
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resin linings are being planned. 
Laminating sheet Teflon to metal can 
contribute the highly desirable properties 
of these resins to the structural proper- 
ties of metals. Tanks, valves, and pumps 
with coatings of the new melt-processable 
resins may one day be commonplace. 
In die forming parts of titanium and 
stainless steel alloys by using mating 
dies of a Teflon resin, Chance Vought 
Aeronautical Div. has cut its 
Rough cut 
steel box, 


Corp.'s 
forming costs by one-third. 
and confined in a_ universal 
the Teflon yields under pressure (up to 
18,000 psi) to become a perfectly matched 
die. Parts are formed with 0.002 in. 
tolerances. Expensive die tooling is elimi- 
nated. 

Among the first to capitalize on Teflon 
properties were makers of packing and 
gaskets. Now _ nonlubricated _ bearings; 
piston rings; and high temperature, non- 
flammable, electrical insulation are eco- 
nomic realities. 

The steel industry is giving 
thought to more extensive applications of 
this plastic. 


serious 


Moving Bolster, Cold Impact 
Are Dominant Trends 


Melvin D. Verson—We are well on our 
way in the advanced fields of metal 
forming. The press of the future, equipped 
with automatic handling, is a_ reality. 
The only problem is its application and 
conversion from older methods to those 
which will give high production. 

The automatic Transmat press combines 
multiple operations into one automatic 
unit. Such 


ficiency and 


presses have increased ef- 


productivity as much as 
200 per cent. 

The moving bolster has a great future. 
It is simple and speeds tool setup tre- 
mendously. 

We believe impact machining will con- 
important effect in 


tinue to have an 


January 2, 196] 


CARTER C. HIGGINS 


Worcester Pressed Steel Co. 


President 


Worcester, Mass. hicago 


forming parts formerly produced by ma- 
methods. It produces superior 
Our research and 


chining 
parts at high speeds. 
center is dedicated to the 
Many 
tooling 


development 
future of the cold extrusion field. 
automated lines of presses and 
point up the progress made in this new 


field. 


Hot Work Die Steel to Get 
Increased Design Attention 


Carter C. anticipate in 
creasing interest in the coming year in 
H-11 hot work die steels. More will be 
specified for 800 to 1000° F 
space applica- 


Higgins—We 


service, es- 
pecially in defense and 
tions. We have successfully drawn and 
intermediate annealing) 


redrawn (with 


a 6 in. cylinder 1 in. in diameter in a 
mechanical press. 

The present price of H-11 seems high. 
but we predict some decline as demand 
increases. 

Our firm is also concentrating on the 
expansion of stacked stamping technol- 
ogy. We are finding the joining of mul- 
tiple thicknesses with adhesives a satis- 
factory technique. Tensiles of 5500 psi 
are possible with careful cleansing tech 
niques, but for production purposes, we 
can design around a less expensive norm 
of 3500 psi. 

Adhesive joining is somewhat more ex- 
pensive than rivets or spotwelds but less 
expensive than brazing. Advantages: Sec- 
tions are impermeable (the adhesive is 
an insulator) and far easier to apply to 


thin, narrow sections. 


Automatic Presses Gain 
Acceptance in Metalworking 


J. C. Danly—Automatic die changing, 
which reduces changeover time to minutes, 
is shaping a new trend in metalworking. 
It is our experience at Danly that such 


J. C. DANLY 
Vice President 
Danly Machine Specialties Inc. 
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he 


D. E. KRANTZ 
Senior Engineer—Research 
Rocketdyne Div., North 
American Aviation Inc 

Canoge Pork, Calif. 


accept 


Sales of 


automatic equipment is gaining 
ance throughout the industry. 
that type press have been primarily to 
foreign manufacturers, but, more recent 
ly, our automotive industry has begun 
During the coming year, 

more U. S. manufac 
turers turn to such machines. 

We also expect t 
change principle adapted to other ma 


to adopt them. 


we expect to seé 
see the quick die 


chines and processes which employ fixed 
tooling; for example, quick die change 
welding presses are now under construc 
tion. 

precision 


Development continues in 


blanking and cold extrusion. Recent im 


provements in metallurgical control of 
microstructure will now permit extrusion 
of higher strength steels, while reducing 
tool wear. Precision blanking which can 
eliminate machining or shaving dies is 
certain to come into more general us¢ 
Coil fed, 
transfer presses will continue to replace 
We also expect to 


progressive die presses and 
single operation dies. 
see more mechanical handling equipment 
and the use of syn 


between presses 


chronized press lines for increased pro 


duction and efficiency. 


EXPLOSIVE TECHNIQUES 


Explosive Forming Fulfills 
Regular Production Need 


D. E. Krantz—Explosive forming can now 
production technique 


Rocketdyne. It is 


be considered a 
That is its status at 
based on four years of research carried on 
concurrently with the development of 


production methods for a great variety 


of metal parts. 

In the future, many other high explosive 
methods will be developed. For example, 
these are now in research and develop- 
ment: 
tungsten, and 


Forming of beryllium, 
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tantalum with explosive charges. 

Cladding or bonding of dissimilar sheet 
or tube metals. (Applications: Lining of 
pressure vessels, tubing, or nuclear re- 
actors.) 

Explosively welding dissimilar metals. 

Work hardening of metals. (Applica- 
tions: Hardening of pressure vessels or 
solid propellent motor cases.) 

Compacting of metal powders. (The 
high pressures available with explosives 
should give compacts greater densities than 
have ever been achieved conventionally.) 

Punching and embossing of metal parts. 

Such methods will increase the ability 
of the metal industry to solve many prob- 


lems of the Space Age. 


Compaction with Explosives 
Shows Great Promise in ‘61 


Vasil Philipchuk—Explosive forming is 
being utilized by aircraft and missile peo- 
ple because of its convenience, cost re- 
duction where odd tooling is concerned, 
and for its ability to fabricate parts hard 
to handle with conventional methods. 
Many fabricators continue to use spe- 
ialist firms such as ours to work out 
technical data, techniques, and type of 
explosives for specific jobs. 

Explosive forming technology, origi- 
nally employed as a way to apply ex- 
plosive energy to shape a part, has now 
grown into welding, forging, sizing, com- 
paction, and hardening of metal parts 
or powders. The metals it handles en- 
compass practically all of those available 
nd many new ones just being prepared 
by laboratories. 

Explosive compaction (forming parts 
from powders) appears to have the great- 
est potential for civilian use, particularly 


in electronics. 
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Automatic Hot Forging 
Shows Great Promise 


Robert G. Friedman — Automation will 
play an increasingly bigger role in 
hot forging. Forging machines with auto- 
matic tong feeds have been production 
proved in seven sizes up to 7!/, in. Parts 
from push rods to axle flanges are being 
forged automatically on such machines. 
Automatic press installations in leading 
automotive forge plants produce valves 
and other parts. 

Cold forging will continue to spearhead 
the trend toward finished parts from wire. 
As speeds increase, costs will decline at 
no sacrifice to quality. Advanced multiple 
die, cold forming machines teamed with 
technological advances in wire manufac- 
ture, tool steels, and die lubricants, turn 
out parts formerly considered impossible. 
Machines and the parts they make are be- 
coming larger and more versatile. 

High speed cold heading is here. Dif- 
ficult-to-make parts are produced routinely 
at 450 pieces per minute on |% in. high 
speed cold headers. 

The seamless aluminum can is still an- 
other area to watch. More and more thin 
walled impact extrusions, like cans, cases, 
covers, and other hollow components, will 
be produced automatically from nonferrous 
materials. 


Trend to Heavy Forgings 
Includes Refractory Metals 


Arnold L. Rustay—Over the next five 
years, we see a gradually increasing usage 
of large forgings, made of less common 
metals, in aircraft (civilian and military), 
missiles, and spacecraft. Much of that 
trend will be due to the success of large 


forging equipment, including the Air 
Force presses at our Grafton, Mass., plant, 
and the growing body of engineering 
knowledge being built up by those en- 
gaged in forging design. 

Materials growth, we believe, will main- 
ly center in the high strength alloys and 
the refractory metals. Current develop- 
ment programs indicate some success, par- 
ticularly with columbium, beryllium, mo- 
lybdenum, and tungsten. Such large forg- 
ings may well spell the difference be- 
tween success and failure for some met- 
als which are proving difficult to join— 
beryllium, for example. 

Conventional forgings will move ahead 
mainly due to increased attention to new 
applications and quality control being 
paid by forging people themselves. 


MISCELLANEOUS 


Electroshaping to Be Big 
In Forming Tough Metals 


C. H. Smith Jr—We are on the thres- 
hold of an important new era in metal- 
working. A new technique, called Elec- 
troshaping, permits us to remove metal 
swiftly and accurately from the most 
difficult metals. 

The method permits us to shape raw 
forgings electrochemically into precise fin- 
ished components in a matter of minutes 
—many times faster than is possible with 
conventional methods. Our Cleveland 
plants have already produced more than 
15,000 jet engine turbine and compressor 
blades with 16 designs. Several would 
have been difficult, if not impossible, to 
produce any other way. 

While the work so far has been con- 
centrated on forgings, we see the new 
process being applied to castings and 
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DEPENDABILITY 

of shifter fork 
improved by designing 
it to be FORGED 


Modern board forging hammer 


By designing the shifter fork of his transmission to be forged, 
a manufacturer of earthmovers eliminated costly equipment breakdowns in the 
field because of fork failure. Factor of safety was increased even while 
weight and over-all costs were being decreased. 

Parts scrapped because of voids uncovered after much high-cost machining 
are eliminated ... forgings are naturally sound all the way through. 
Forgings start as better metal... are further improved by the compacting 
hammer-blows or high-pressure of the forging process. 

Design your parts to be forged... increase strength, weight ratio, 
reduce as-assembled cost, improve performance. Literature to help you design. 


specify, and procure forged parts is available on request. 


Whew itd a vital part, desiqn it to be f 


Drop Forging Association * Cleveland 13, Ohio 





Names of sponsoring companies on request to this magazine 
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In the new Charles Bruning Co., plant... WW 


a finishing department 
where efficiency is king 


In equipping their new plant in 
Mount Prospect, Illinois, Bruning 
took full advantage of the oppor- 
tunity to build new efficiencies into 
every manufacturing step. 

Working closely with Bruning 
engineers, Binks designed a spray 
finishing system in keeping with 
every other advanced process incor- 
porated into the plant. 

The finishing system is completely 
flexible! The combination of convey- 
orized handling and manual spray- 
ing accommodates any product size, 
in anv sequence. Each model color 
is readily available to the painters 

and with efficient overspray re- 
moval provided by the spray booth 
exhaust system, several colors can 
be sprayed simultaneously without 


fear of drift. Air entering the spray 
booth is filtered and the volume is 
greater than the air exhausted. This 
keeps the painting area completely 
free of dust and improves finishing 
quality. Health and housekeeping 
standards are also high. 


Free planning service 


During the past 65 vears, Binks has 
designed and installed finishing 
equipment for thousands of com- 
panies, painting and coating count- 
less products. This experience plus 
a complete line of finishing equip- 
ment is available for application to 
your needs. It doesn’t cost a penny 
to talk to a Binks engineer...it may 
save you thousands of dollars. 


Ask about our spray painting school 
Open to all...NO TUITION...covers all phases. 


SLI ALLL male 


AIR NATIONWIDE 
COMPRESSORS SERVICE 





3148 West Carroll Ave., Chicago 12, Illinois 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES » SEE YOUR CLASSIFIED “BB” pirectory 
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J. E. HAWKING 
Sales Manager 
Pines Engineering Co. Inc. 
Aurora, Ill. 











bar stock. Electroshaping will mill, drill, 
saw, trepan, contour turn, and do prac- 
tically any other standard metalworking 
operation. Potentially, | Electroshaping 
should handle any new alloy—hardness 
is of little consequence. 
Intricate, high strength, 
ponents with an 
meeting commercial specifications will be 
made possible by Electroshaping. Because 
it is suitable for speedy diemaking, the 
method eventually should lower forging 
costs and speed the output of new designs. 


forged com- 


accuracy and finish 


Automatic Handling, Dialing 
To Aid Tube Fabricators 


J. E. Hawking—Markets for steel tubing, 
shapes, and extrusions are 
widening. Result: methods 
and equipment are becoming more com- 
plex and more competitive. Fringe opera- 
tions like end finishing (deburring, cham- 
facing) demand more 
treatment than they 


roll formed 
Fabrication 


fering, and end 
consideration and 
formerly received. In 1961, we will an- 
line which will 


nounce a_ standardized 


those operations automatically. 


handling, forming 


perform 

Automatic 
and bending of tubing, pipe, and shapes 
will be practical this year only on a high 


material 


production basis. Tape and numerical 

control systems are not yet practical. 
The coming year will definitely see 

dialing of some machine ad- 


made by trial and error 


electronic 
justments now 
on interchangeable 
Such controls will “leapfrog” some tape 
development programs. 

This year, we will also see the employ 
ment of high speed bending presses for 
high pressure steam boiler tubes up to 
3 in. in diameter with wall thicknesses 


mechanical stops 


up to 0.20 in. 
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IT PAYS TO STANDARDIZE ON STANSCREW 


Stanscrew service, complete selection 


save trouble, money for Deming Pumps 


instances, for significant savings. 


The Deming Company of Salem, Ohio has strin- 
gent requirements for fasteners. They must be 
of the highest quality to maintain Deming’s 
outstanding reputation for dependability and 
low maintenance. And, since Deming produces 
the world’s broadest selection of pumps for 
home, farm, municipalities and industry, they 
need a fastener supplier with a complete selec- 
tion to meet a wide range of applications. 


Using Stanscrew products and services, 
Deming fills these demanding requirements and 
receives many bonus benefits. For example, the 
Stanscrew fastener specialist and their Stan- 
screw distributor have provided technical assist- 
ance and stocking suggestions which have 
allowed Deming to reduce inventory in several 


Industrial leaders in every phase of industry 
are learning the wisdom of specifying Stanscrew 
for fasteners. A complete selection of over 5500 
different types and sizes provides dependable, 
economical answers to the overwhelming ma- 
jority of industrial requirements. Stanscrew’s 
complete stocks at three convenient plants pro- 
vide insurance against delivery interruptions. 
And, a really fast delivery policy avoids costly 
production interruptions in emergencies. 

Call your local Stanscrew distributor today. He 
will be happy to arrange a prompt visit from the 
Stanscrew fastener specialist. Often his suggestions 
on assembly procedures, inventory adjustments or 
fastening techniques can cut your costs. 


STANSCREW FASTEN ERS 


CHICAGO |THE CHICAGO SCREW | 
HIMS | HARTFORD MACHINE SCREW COMPANY, HARTFORD 
WESTERN | THE WESTERN AUTOMATIC 


WOOD, ILLINOIS 
CONNECTICUT 


MACHINE SCREW COMPANY 


MPANY, BELL 


ELYRIA, OHIO 


STANDARD SCREW COMPANY 2701 Washington Boulevard, Bellwood, Illinois 
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M. B. DIGGIN 
Vice President & Technical Director 
Honson-Van Winkle-Munning Co. 
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“TFCHNICAL 
PROGRES 


Cc. t. FAUST 
Chief, Electrochemical Div. 
Battelle Memorial Institute 
Columbus, Ohio 


J. V. DAVIS 

Chief Engineer 

Udylite Corp. 
Detroit 


ronasht 
imiSming 
Experts predict progress in cleaning, finishing, 


and plating will pay off in longer service life, 
better appearance for metal parts 


improvement Forecast in 
Plating Automotive Trim 


M. B. Diggin—More attention will be 
focused on increasing the corrosion pro- 
tective qualities of nickel-chrome auto- 
The job can be done by 
distribution and by 


motive finishes. 
improving deposit 
paying more attention to quality control. 
shape 


Automotive trim of intricate 


makes the production of uniform de- 
posits difficult. In recesses, the required 
protective value is often insufficient with- 
out overplating the exposed high current 
density areas. Auxiliary anodes increase 
plating current in the recessed areas, and 
electrically inert shields shade projections. 

Recent developments have favored the 
use of carbon for anodes. Newer forms 
of carbon are more stable. 

Older types of semibright and bright 
nickel baths will not tolerate a high in- 
soluble auxiliary anode area because of 
oxidation of the organic addition agents 
present. Newer types are not degraded 
by the use of insoluble anodes. With the 
new techniques, automotive trim can be 


expected to be of increased durability. 
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Electrochemical Processes 
Form, Protect Metal 


C. L. Faust—Improved metal finishing is 
to be expected because of two trends: Im- 
proved techniques for protective coating 
with electroplates and electrolytic stock 
removal in place of mechanical methods. 

Plated parts having multilayer coat- 
ings will have a better appearance and 
longer life. Examples are duplex nickel 
overlaid with crackfree chromium; such 
plates in chromium-nickel-chromium com- 
bination; and duplex nickel overlaid 
with microcracked chromium. Alloy coat- 
ings formed by plating layers of metals 
and alloying by diffusion heat treat- 
ment have unique, untapped prospects 
for protection against corrosion and oxi- 
dation. 

Accurate removal of stock by elec- 
trolysis was recently announced. The 
surface has the true structure of the basis 
material, free from stress and disturbed 
fragmented metal. This essentially di- 
rected electropolishing process is both 
the roughing and finishing operation. 

Mechanical, design, and production en- 


H. D. McLEESE 
Vice President 
Metol & Thermit Corp. 
New York 


gineers will profit by becoming famil- 
iar with benefits to be gained by elec- 
trolytic Conversely, electro- 
chemical engineers can contribute via 
awareness of needs for metal shaping as 
well as for finishing. 


processes. 


Complex Plating Cycles 
Make ‘Standard’ Ones Archaic 


J. V. Davis—Prospects for electroplating 
equipment are showing increasing in- 
terest in the numerous applications and 
advantages of new plating processes, as 
well as efficient use of older ones. 

A variety of savings can be realized 
through the use of advanced, modern 
processing cycles, even though three to 
ten additional tanks may be involved. 

Major cost savings at locations where 
rinse water must be specially treated 
prior to being released into sewers is, by 
itself, sufficient justification for equip- 
ment that has a greater initial cost. 
Modern cycling, utilizing double or 
triple counterflow rinses, wetting agents, 
special purpose cleaners, power sprays 
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W. A. WESLEY 
President, American Electroplaters’ Soc. 
Internotional Nickel Co. Inc. 
Bayonne, N. J. 


timed to operate only during transfers, 
more accurate control of temperature, and 
many others are under close scrutiny by 
cost conscious plating engineers. 

“Standard” plating cycles and_ proc- 
esses are archaic. Modern advances in 
the plating industry impel the individual 
plater to seek out equipment and _ proc- 
esses best suited to his needs. 


Better Chrome Plate 
Will Brighten Autos 


H. D. McLeese—The automobile indus- 
try, in particular, is finding that thicker 
chromium plating will give exterior dec- 
orative trim necessary brightness and in- 
creased corrosion resistance. 

For nearly 30 years, chromium de- 
posits of about 10 to 20 millionths of an 
inch have been standard. Greater thick- 
nesses meant excessive cracking. About 
five years ago, heavier, dull, crackfree 
deposits of chromium for industrial ap- 
plications were produced; subsequently, 
ways have been found to plate bright, 
crackfree chromium in thicknesses of 30 
to 100 millionths of an inch. 

Even greater corrosion protection can 
be obtained by combining an initial de- 
posit of bright, crackfree chromium with 
a controlled deposit using a plating solu- 
tion developed originally for plating 
chromium directly on stainless steel. It 
will be used on many 1961 cars. 

Another development which has only 
recently become available is a self-regu- 
lating, high speed chromium plating 
compound with built-in suppressant to 
minimize chromic acid spray. 


Better Appearance, Longer 
Life Result from New Ideas 


W. A. Wesley—For the first time since 
the prewar years, we find manufacturers 
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Technical Director 


Waterbury, Conn. 


W. P. INNES 


MacDermid inc. 
Detroit 


daring to call the attention of the con- 
sumer to the good quality and_ per- 
manence of the plated finish they will 
offer. That is possible because of: 1. An 
increase in total thickness of coatings 
specified. 2. The success of the multiple 
layer, nickel-chromium finish. 

New processes for “electroless plating” 
will be available in 1961. In addition 
to a well-established process for nickel 
deposition, offerings will include electro- 
less copper, palladium, and cobalt, as 
well as new immersion or displacement 
coatings of platinum and gold. Electro- 
less processes for depositing chromium, 
iron, and alloys of vanadium may not 
get out of the laboratory stage in 1961. 

Another new development is the de- 
position of nickel coatings containing fine- 
ly dispersed particles of abrasive ma- 
terials, which endow the coating with 
remarkable resistance to wear. 

Improved processes for plating on alu- 
minum alloys can be expected. 

Finally, the metalworking manager can 
look for new applications of plating for 
the prevention of stress corrosion crack- 
ing. 


New Methods Offer 
Finishing Versatility 


W. P. Innes—The use of electropolishing 
processes has expanded. New 
and improved techniques have resulted 


processes 


in lower cost, higher quality, and im- 
proved corrosion resistance. Both ferrous 
and nonferrous metals are now electro- 
polished directly. 

It is now possible to strip nickel from 
brass; copper plated, zinc base diecast- 
ings; and steel. That means plating re- 
jects can be salvaged economically. 

Electroless nickel deposits can be safely 
stripped from any conventional basis 
metal regardless of the phosphorus con- 
tent of the nickel deposit. 

For the first time, a process is offered 


T. J. KEARNEY f 
Assistant Manager, Industrial Equip. Div. 
Detrex Chemical Industries Inc. 


H. C. IRVIN 
President 

Allied Research Products Inc. 
Baltimore 


nickel. 
plated in nickel 
be blackened after plat- 


electrodeposited 
black 


for blackening 
Work formerly 
baths can now 
ing. 

A new colorless conversion coating for 
copper and brass prevents tarnishing and 
preserves excellent solderability. 

Immersion tin coatings are being used 


in many different industries for solder- 


ability, decoration, and corrosion  re- 
sistance. 

New metal cleaning processes for smut 
removal on steel give economical opera- 
final luster, and freedom 


tion, higher 


from speckle, roughness, and pitting. 


Recovery Systems 
Will Cut Maintenance Costs 


T. J. Kearney—Continuous efforts are be- 


ing made by the suppliers of indus- 


cleaning equipment to re 


cleaning 


trial metal 
total 
rewarding 


costs. One of the 


duce 


most areas is in the reduc 


tion of maintenance costs. Full auto- 
matic filtration systems, continuous stills, 
and solvent recovery units will sub- 
stantially reduce degreasing maintenance 


costs. 


Look at Whole Picture 
For Efficient Cleaning 


H. C. Irvin—Success in obtaining an 
answer to a metal finishing problem de- 
pends, first, upon knowing the perform- 
ance with regard to the 
finish in question and then the condi- 


which it 


requirements 


tions under will, or can, be 
applied. 

The 
pendent and the effectiveness of each step 
is influenced by the method of accom- 


plishment. Seemingly small factors such 


steps in processing are interde- 


as the time element involved in trans- 


ferring parts being processed from one 
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next have a 


can 


end result. 


on the 
costs are of primary im- 


hat savings in costs which 
f : : : 
questionable value 


laced on 


complete 


CLEANING PROCESSES 


Liquid Cleaning Compounds 
Will Simplify Operations 


M. F. Maher Jr.—Increased automation in 


talworking increase the demand 


Wii 


ympounds. Research 


as produced 
/ 


the detergent 


Liq- 


owdered ym pounds. 


netered into solution to give 


irate control of solution 
and liquids can be 
directly lrums at predeter 
rates—there is no need to stop 


remix stock solutions. 


~ 
additions or | 

rovements will continue to be made 
te and chromate conversion 


We 


11 
Will 


+ . | ] * +} + + 
atings believe that the new com- 


give better protection against 


pounds 


orrosion while they permit a_ wider 
variation in application techniques 
Those compounds and techniques will 
be increasingly important in the rapidly 
developing practice of prefinishing metal 


Such 


consist- 


in strip form before fabrication. 


will demand greater 


processing 


ore precise control. 


Improved Cleaners 
Reduce Inventory 


A. E. Carpenter—The cleaning of metals 
to finish has been un- 
duly complicated in recent years. Light 


prior their final 


duty, medium, and heavy duty cleaners 


have been introduced for each type of 
tal 
metal 


and for every soil. 

What seemed to be needed were fewer 
cleaners which, strangely enough, should 
be milder rather than more severe from 
a chemical standpoint, but with increased 
letergent power. 


agitation has been given 


Soak tanks 


Rotary type equipment 


Mechanical 


extra attention. are being 


given agitation. 


s increasing in use. Pump pressures are 


to help release soil faster. So 


i 
higher, 
milder cleaner with high detergency will 
do a good job, but it is important to 
control foam characteristics. 

Building a rust preventive into the 
cleaning compound is practical and help- 
ful in production line work. 

There are applications where a strong 
cleaner is needed; for example, to remove 
resin finishes. Here powerful solvent ac- 


tion can replace high caustic types. 


Progress in Finishing 
For Light Metals Cited 


big developments in 


Kubis—The 


finishing chemicals this year will 


ep & 
metal 
be in the field of light metals. 

New cleaners will be available for re- 
moving buffing compounds from alumi- 
num without metal attack. Cleaning be- 


bright be 


and improved. 


fore dipping will simplified 


Plating on aluminum is becoming more 


popular, and rightly so. Procedures are 
being simplified, and deposits are more 


Nickel plated 


appears 


and chromium 


to 


durable. 


aluminum be headed toward 


a bright future. 

Magnesium, long handicapped because 
of its relatively poor corrosion resistance, 
will be re-evaluated by many because of 
a promising new stannate film treatment. 
It is 
salt laden road splash and marine en- 


said to be particularly effective in 
vironments. 


Paint for light metals have 


also been improved. Epoxy, acrylic, and 


removers 


vinyl finishes may now be removed from 
aluminum and magnesium quickly with- 
attack 


; based on solvents plus activators. 


metal with new type. strip- 


out 


per 


Good Cleaning Essential 
For Honeycomb Brazing 


Gordon Rice—In the manufacture of st 
steel honey- 


700° F 


stainless 
500 to 


personic aircraft, 


comb withstands 

It is necessary that all stainless honey- 
combs be 100 per cent perfect in terms of 
strength and thermoconductivity. 

A cleaning process which will be ap 
plied gives the desired node flow in the 
honeycomb structures and enables manu- 
facturers to produce a uniform product. 
Steps Degreasing, al- 
kaline cleaning 
alkaline degreasing 
alkaline chelating compound, scale con- 
ditioning with a strongly alkaline and 


involved include: 


with a mild cleaner, 


with a_ strong 


highly oxidizing solution, and finally a 


mild descaler. 
connection with 


Use of ultrasonics in 
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those steps aids further in obtaining the 
desired quality. 


PROTECTIVE FINISHES 


Protection Is Simplified 
By Single Step Coating 


E. S. Garverich—A new, single step coat- 
ing offers a major contribution to faster 
and more economical metal finishing in 
1961. The process is a type of chromate 
surface treatment that excep- 
tional resistance to most acids, alkalies, 
solvents, and oxidizing agents. It can be 
applied in a single step to all types of 
metals, from mild steel and aluminum 
through stainless steel, galvanized steel, 
copper, brass, and other metals. 


provides 


Coatings are applied in aqueous solution 
at room temperatures by roller, dip, or 
spray. Required contact time is only a 
few seconds. The solution has a low 
viscosity, covers surfaces quickly, and drips 
free readily from dipped pieces. Curing 
temperatures range from 350 to 425° F and 
curing times are short. The coatings pro- 
vide the user a range of choices of ap- 
pearance, film weight, corrosion protec- 
tion, and formability. 


Trichlorethylene Systems 
Paint and Phosphatize 


M. E. Baker—Nineteen-sixty was a year 
of progress for the new concept of com- 
plete metal finishing based entirely on 
trichlorethylene. Combinations of three 
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operations—vapor degreasing, anhydrous 
phosphatizing, and nonflammable paint- 
ing—were incorporated into new equip- 
ment installations. |Nineteen-sixty-one 
should see further expansion in this field. 


Although vapor degreasing with tri- 
chlorethylene is a familiar metal clean- 
ing procedure, its extension to phospha- 
tizing and painting has opened a whole 
new field. The two step, degreasing-phos- 
phatizing process produces parts dry and 
ready for immediate painting. 

After 
new _ trichlorethylene-thinned 
flammable 
operating 


phosphatizing, the use of the 
painting 
process eliminates thinners 
while further reducing 
The application methods, either dip or 
spray-in-vapor, are efficient in paint utli- 


costs. 


zation and recover the trichlorethylene. 
Continuing research work by paint manu- 
facturers has increased the selection of 
colors and resin types. This, in turn, has 


widened applications. 


Continuous Phosphate Lines 
Protect Quality of Finish 


M. B. Roosa—The automobile industry 
is turning to hot dip galvanized steel as 
a material for certain critical uses. The 
shift called for the development of a 
phosphate coating treatment which would 
provide a satisfactory substrate for or- 
ganic finishes. Look for increased utiliza 
tion of such treatments. 

The past year saw a tremendous surge 
in the production capacity of continuous, 
strip finished aluminum and steel, with 
production speeds up to 150 ft per minute. 

These developments will increase strip 


finished production appreciably by the 


addition of another important metal sur 
face—hot dip galvanized steel. 


These products will supply the phosphate 


with one of its most 


coating industry 


important sales growth opportunities this 
year. 

Another area of good growth in 196] 
vinyl laminate to 


metal in 


is the application of 
chemically treated continuous 
strip. 


Acrylic 


the organic finishing field in 


name” in 
1960, will 


finishes, the “magic 


see much wider use this year. The 


characteristics of this 
finish call for iron 


“hard” type of 


organic phosphate 
and microcrystalline, zinc phosphate coat- 


ings. 


In-Place Preparation 
For Painting Predicted 


Louis McDonald—In 1961, metalworking, 
particularly the heavy equipment indus- 
preparation 


try, will utilize new paint 


procedures for items of equipment too 
large or massive or too few in number 
to justify conventional immersion or spray 
washer methods. 
Manual methods 
brushing and solvent-acid wiping will be 
This is made possible by rust 


which include wire 
replaced. 
removing, cleaning, and _phosphatizing 
products applied by a unitized, manually 
automatically controlled 
phosphatizing 


operated, and 
combination cleaning and 
machine. The machines discharge cleaner- 
phosphatizing solutions at high pressures 
and temperatures. 

The key factor in the success of the 
new method of finishing resides in the 
chemical, physical, and performance prop- 
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erties of the 


The products clean and phos- 


cleaning-phosphatizing com- 
positions. 
phatize almost simultaneously. 


Final rinsing with chromic acid or 


similar toxic and hazardous rinse com- 
water, is not 


surface properly 


even with 


positions, or 
provide a 


required 


prepared for a durable organic finish. 


Prefabrication Calls for 
Prefinishing of Metals 


J. Shellenberger—In the coming 

seems to us that we are going 
to find a greater than ever demand for 
painted, prefabricated metal. This trend 
ill its impetus partly from high labor 
but possibly even more important 
Specially adapted 
between 


is the desire for color. 
‘treatments promote adhesion 
the metal and the finish, help the metal 
st corrosion. The product will re- 
juire special organic finishes so that it 
other- 


1 
can ve 


bent, pressed, or 


formed 
Corrosion resistance will be 


a tremendous factor. 


wise shaped. 


We look also to an increased amount 
of prefabrication. That too will involve 
pretreatment and finishing problems. As 
V 


finish 


organic but still it 


with strip, we believe the final 
be a_ special 
commonly describe 
heading of “paint.” 
methods of 


coloring the metal directly but except in 


will be what we 


under the generic 


There are a number of 
specialties, we think the paint type fin- 
flexible in application, 
have better ranges of color, and are more 


ishes are more 


economical as a rule. 


Resin Coatings Improved 
Metal Sales Appeal 


A. D. Duncan—Ten per cent of the Fab- 
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ulous Sixties is now behind us, and as 
expected, growth is not automatic. It 
does not come just because it is predicted; 
it must be earned. 

Water reducible 
organic flammable 
further progress as primer shopcoats and 
systems for 


from 
make 


coatings (free 


solvents) will 


as one coat and two coat 
metals and nonmetallic products, such as 
fiber, cardboard, and paperboard drums, 
boxes, or parts. 

The use of precoated metal as coils 
will increase, permitting faster, lower cost, 
more efficient material and labor utiliza- 
tion—particularly for high volume items. 

The exotic synthetic resins and plas- 
tics, such as polyester, acrylic, vinyl, bu- 
tadiene, and other copolymers, 
terpolymer or quaternary polymer resins, 
will find increased use on products re- 
quiring greater resistance to varied ex- 


styrene 


posures. 

Paint and plastic 
will play an increasingly important role 
in helping the metalworking industry 
hold its old markets and capture some 
new ones. 


coatings for metal 


Look for Trend Toward 
Tailormade Metal Coatings 


D. S. Gaarder—Heavier films, more care- 
ful selection of coatings, and increasing 
high speed strip coating tech- 
niques are the most likely trends in the 


use of 


metal finishing field. 

The heavier films will probably be 
achieved through the use of plastisols 
and organosols, rather than through the 
use of multiple coats of more conven- 
tional finishes. They eliminate much of 
the cost of solvents—all of which are 
eventually lost through evaporation. 

Heavier coatings have other inherent 
advantages: Greater flexibility in the 


control of film thickness and interesting 
design possibilities. 

The philosophy of coating selection has 
undergone significant changes in recent 
years. Coatings are formulated in terms 
of specific needs. Partisan preference for 
one resin over another, for example, must 
increasingly give way to a more indi- 
vidualized approach. 

Precoating of metals 
has been a prominent development. Wider 
use appears inevitable. 


before forming 


ABRASIVE PROGRESS 


Power Programing Trims 
Abrasive Finishing Costs 


J. F. Whitcomb—Power 
method of greatly decreasing abrasive belt 
costs and improving the grinding and 
finishing of steel and titanium, will be 
one of the major developments in the 
coated abrasive field in 1961. A con- 
stant rate of cut is maintained by com- 
wear of the 
power 


programing, a 


pensating for the normal 


abrasive through a schedule of 
increase. 

With this method, first announced late 
in 1960, not only is more efficient use 
made of the abrasive belt, but more uni- 
forrn stock removal and surface finishes 
are obtained. In addition, more of the 
available horsepower of the grinding ma- 
chine is used. 

In 1961, we also expect a brush made 
of a nonwoven, nylon material infused 
with an abrasive to be in widespread 
use in cleaning lines in the primary metal 
industry. It will be applied in the major 
appliance field, as well as in the auto- 
motive industry. 

Another major development we expect 
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- THE TOMKINS-JOHNSON CO. « 


2425 W. Michigan Ave. 


Jackson, Michigan 





JACKSON, MICH. JAN. 3 
(TP)—‘Due to the tremendous 
initial response and the continu- 
ing acceptance and purchase of 
the new ‘Tomkins-Johnson Squair 
Head Cylinders, it has been pos- 
sible to /ower the basic price,” 
according to T-J personnel. In 
effecting this price cut, Tomkins- 
Johnson has again proven that 
acceptance of a quality product 
and the inevitable increase in 
manufacturing volume CAN eco- 
nomically justify a price reduc- 
tion WITHOUT jeopardizing 
quality. 

The T-J Squair Head Cylinder, 
an interchangeable air cylinder 
for any pneumatic power applica- 
tion, was first introduced by 
Tomkins-Johnson in 1958. It was 
an immediate succesg because of 








T-J product a 
nationayggcale a 
creasing 
working ind 
to move to largtr q 
N. Mechanics Street, “in 
Guiding the growth, and a 
to the ever increasing prom 
of T-J in its industry was 
executive staff of Mr. Tomkins, 
President; Mr. Johnson, 
President; Mrs. A. Miller, Treas- 
urer; and Miss L. Eberhardt, 
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INCREASED PRODUCTION... 
CREATES PRICE ADJUSTMENT 


on T-.J Squair Head Cylinders 


its availability in a wide range 
of bore sizes and strokes . . . as 
well as the standard quality 
features, including the new T-J 
Super-Cushion for air cylinders. 


Other Standard Features 

Other standard T-J features 
that allow the T-J Squair Head 
Cylinder to retain its high quality 
comparison over other makes of 
air cylinders and still give you 
lower price are; solid steel heads 
and mounting plates, hard- 
chrome plated bodies and piston 
rods, leak-proof cylinder head to 
body construction, heavy duty, 
high tensile ground and polished 
chrome, plated piston rod, and 
many more . . . STANDARD 





AT NO EXTRA COST. 

Tomkins-Johnson, by virtue 
of the announced lower cost on 
its Squair Head Cylinder, wish 
to thank their customers for their 
initial acceptance which has been 
such a contributing factor in this 
price reduction. 


T-J Produces Complete Line 

Tomkins-Johnson also pro- 
duces a complete line of hydraulic 
and pneumatic cylinders for 
EVERY power drive application 

. including the very popular 
Spacemaker. If you need further 
information or complete catalog 
material, write T-J direct, or 
request it from your T-J sales 
representative. 
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The Tomkins-Johnson Company was founded in 1917 
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to see in use in the coming year is the 
grinding of hot metal with abrasive belts. 


Look for an Increase in 
Grinding Wheel Speeds 


W. L. Kenagy—Significant developments 
in abrasives for 1961 indicate continua- 
tion of the trend towards faster operat- 
ing speeds of grinding machines with 
resultant increases in production  effi- 
ciency. Success is dependent upon the 
technical improvements of grinding wheel 
bonds and manufacturing processes which 
make these higher speeds safe under spe- 
cial circumstances of use. 

Grinding wheels will continue to grow 
in importance, processing many of the 
extremely hard metals and _ materials, 
such as the so-called exotic or Space 
Age materials coming to the fore. Great 
progress is also being made in the de- 
gree of finish. 

The market for grinding wheels dur- 
ing 1961 should follow the general level 
of industrial metalworking activity. 


Good Surfaces Formed 
By Vibratory Machinery 


R. C. Trow—Vibratory machines will 
answer the demands of U. S. industry 
for newer, better, faster finishing. 

The vibratory method, it is claimed, 
delivers high standards of deburring, de- 
scaling, radius forming, burnishing, clean- 
ing, and general surface refinement of 
metal parts up to 100 times faster than 
conventional finishing. Such speed is 
possible even while maintaining  ex- 
tremely close tolerances. 

The new concepts in speed, efficiency, 
and uniformity are due to the unique 
vibratory motion. As the entire mass 
within the tub rotates, a scrubbing ac- 
tion is generated on parts by the media. 

Vibratory machines yield fast cutdown, 
or a slower, more gentle vibratory ac- 
tion that produces a high degree of pre- 


cision work. 


Wire Brushing Saves 
In Finishing Metals 


J. P. Gaeth—Power driven, wire wheel 
brushes that can do more work have 
been developed. 

Newly developed metal removal char- 
acteristics have broadened the scope of 
wire brush applications, particularly in 
the nonferrous industries. Operations 
such as cleaning and preparing slabs 
prior to cold reduction appear to be well 
within the scope of these brushes, with 
substantial savings in base metal. They 
will be also used to remove the flash 


from molded rubber, plastic, and diecast 
parts. 

In the manufacture of gears used in 
automotive transmissions, power driven 
brushes are moving from secondary clean- 
ing operations into primary finishing op- 
erations. In conjunction with semiauto- 
matic or automatic machinery, power 
brushing follows the hobbing operation, 
deburring and blending the edges of the 
gear teeth prior to shaving. 

The use of the improved wire wheels 
in the basic steel industry to improve 
surface finishes by removing carbon smut 
and other surface adherents after blast- 
ing or pickling looks extremely promising. 


Proper Abrasive Choice 
Drops Cleaning Costs 


J. A. Pearson—Metal cleaning is improv 
ing with better metallic abrasives. 

Much attention has been paid to low 
cost cleaning but there should be under- 
standing also that improved surface can 
be obtained with proper size, hardness 
and type of abrasive. That may _ in- 
crease the cleaning cost but improved 
surface results can reduce other costs. 

There seems to us little doubt that 
blast cleaning equipment will be de- 
veloped which will have improved func- 
tions and flexible handling of abrasives. 
Equipment will be made which can use 
the higher quality of steel shot more 
efficiently. 

Shot peening is also gaining in im 
portance. Cast steel shot has aided in 
this development and much has_ been 
learned about the performance of peened 


parts. 


Blast Cleaning Assists 
Inspection, Protection 


C. R. Cline—With some state highway 
commissions now requiring the use of 
scalefree structurals in bridge construc- 
tion, mechanical cleaning as a key pro 
duction tool is certain to gain momentum. 

Furthermore, all Canadian government 
contracts for bridges and buildings include 
“cleaning to white metal” or “mechanical 
cleaning prior to painting” in their speci- 
fications. That is also true for virtually 
all steel construction in the power trans- 
mission field. In addition, scalefree struc- 
tural steel has been mounting rapidly. 
And in most cases, blasting with steel 
abrasives is specified. 

Surely due for wider acceptance is the 
descaling of slabs and billets prior to 
inspection. This process makes visible 
surface defects that would otherwise go 
undetected. 

The year ahead should also witness 
greater utilization of automated wire and 


bar drawing lines incorporating blast de- 
scaling operations. 
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A Precision Measuring, 
Bench Mode! Projector for 
All-Around Use. 


olay Saelllelel(-e 


MODEL 8 

Economical 8” Screen Pro- 
jector. Can be used in Hori- 
zontal or Vertical Position. 
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OPTICAL GAGING REQUIREMENTS 


MODEL 30 
A True, Heavy Duty Pre- 
cision Measuring Projector 
with 30” Diameter Screen, MODEL 14-6 
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Gages and Fixtures. 
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Here’s what’s ahead: Electrogas, a new process 
for vertical welding; ultrasonic welding of fuel 
elements; all-brazed jet engines 


Electron Beam Welding 
Called ‘Most Promising’ 


David Sciaky—The refractory metals have 
been called on to meet the needs of the 
Space Age. Lack of fabricating experience 
has generated much research. 

By far the most promising fabricating 
technique is electron beam welding. A 
type of fusion welding, it employs a high 
velocity beam of electrons in a vacuum 
to produce ultrapure welds. 

We see the vacuum of outer space as 
a logical site for assembling stations or 
vehicles for extended flight: The usual 
problems associated with vacuum cham- 
bers would be eliminated and “in the 
open” welding, drilling, cutting, and ma- 
chining would be possible. 


Resistance Welders Rely 
Heavily on Automation 

T. Embury Jones—Builders of resistance 
welding equipment are investing heavily 


in research and development. They are 
aware that almost any alley shop can 
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make a simple resistance welder. The 
future for the dedicated builders lies 
in the direction of new processes and 
intricately tooled, highly automated weld- 
ing machines. 

We will see more special resistance 
welders engineered into transfer lines in 
which stamping, coining, preforming, as- 
sembly, welding, and postforming are 
combined into a single automated unit. 

The electrical industry, especially, has 
taken to the special resistance welder 
with either the Geneva table or in-line 
transfer. Such continue 
to help hold the price line. 

We shall also continue to contribute 
our share of new ideas. For example: 
Automobile makers are beginning to adopt 
the foil butt seams process to widen deep 
drawing steel sheets at low cost. 


machines will 


Electron Beam Welding 
Reaches Commercial Stage 


John J. Chyle—For many years, welding 
was considered an art. We have finally 
emerged into a new era of scientific 
welding. 


Electron beam melting of metals has 
shown some interesting results, and rapid 
progress is being made. 

Electron beam welding of commercial 
products is underway. Containers 60 ft 
long x 5 ft are on the drawing board. 

Vacuum brazing holds great promise for 
many exacting requirements in high tem- 
perature service, or for applications where 
high quality is required. In vacuum, we 
are able to remove the debris of con- 
taminating adsorbed materials. Theoreti- 
cally, by obliterating such debris, top qual- 
ity pressure welds would be possible. 

Another area with possibilities: Diffu- 
sion bonding. In its early development 
stage, promising results have already been 
obtained especially for the reactive and 
refractory metals, and for dissimilar metal 
combinations which cannot be joined by 
fusion welding. 


Vapor Shield to Challenge 
Manual Welding Systems 


R. A. Wilson—The trend to mechanized 
arcwelding will increase rapidly in 1961. 
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President 
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Reason: The press of foreign and domestic 
competition. 

Today’s management looks for major 
dollar cost reductions from better meth- 
ods and new processes. Strong interest 
in new processes and methods which 
step up material flow and increase per- 
formance efficiency will bring investiga- 
tions of recently introduced full and semi- 
automatic processes (for example, vapor 
shielded arcwelding). The coming year 
will see the advantages and disadvantages 
of those processes brought into better 
focus. 

Our initial field experience makes us 
feel that vapor shielding holds the answer 
to rapid mechanization. It features sim- 
plicity, versatility, and compactness. 
Through refinement of application and 
development of new electrodes, the proc- 
ess is expected to reduce the cost of arc- 
welding to a new low. 


Ultrasonic Welding Grows, 
Slated for Foreign Move 


J. Byron Jones—Continued basic research 
in ultrasonic welding—including photo- 
elastic analysis of the associated dynamic 
stress systems, temperature measurements, 
and examination of welds by electron 
microscopy—has disproved nearly every 
possibility that melting is involved in 
the process. 

Now in production, or pilot production, 
for such applications as: 
semiconductors; en- 


is equipment 
Attaching leads to 
capsulating semiconductors to rigid heli- 
um leak specifications; splicing metal foil 
during manufacture; fabricating atomic 
reactor fuel elements. Also, the solid 
state welding process is receiving serious 
study by the packaging, refractory metals 
fabricating, and numerous other industries. 

We are seeing increasing enthusiasm 
for the advantages of joining aluminum 
without meticulous precleaning; for the 
convenience of being able to adapt the 
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equipment to automated installations (the 
power cabinets can be 100 ft away from 
the welding head); the capacity to join 
extremely thin or fine materials to heavy 
objects. 

Ultrasonic welding equipment is mov- 
ing into the international field. U. S. 
industry will continue to set the pace 
for its application. 


Submerged Arcwelding Tames 
High Tensile Steel 


J. F. Galbraith—Manual welding of car- 
bon steel with continuously fed electrode 
processes is coming along fast. CO,, both 
with sand and without flux, gained in 
both quality and cost. New tube wires, 
with and without gas shielding, are be- 
coming more competitive. Use of inert 
gas shielding with small wires and some 
CO, in the mixture is expanding rapidly 
as costs come down. We should see a 
significant amount of covered electrode 
welding converted to one of these new 
processes this year. 

We had a breakthrough in the sub- 
merged arcwelding of high tensile steel. 
Impact properties are excellent (both as- 
welded and stress relieved) at all tensile 
levels. More widespread use is expected 
this year. 

The plasma torch is proving to be 
a useful new tool. Its application to cut- 
ting both straight line and shapes has 
been extended from the nonferrous metals 
to stainless steel—and carbon steel is a 
good possibility. Metal spraying with 
plasma arcs is well established; weld sur- 
facing results are interesting; and use 
of the plasma torch as a welding tool is 
not far away. All metal fabricators should 
watch for commercial devices in these 
areas. 

An _ outstanding 
field of mechanization: 
welds aluminum pipe. 
direction should be made this year. 


development in the 
A machine that 
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Important Advances Seen 
In Welding Stainless 


E. S. Twining Jr—Important advances in 
the welding of stainless steels will be 
revealed in the near future. Several new 
developments will eliminate the serious 
problem of grain structure in the weld- 
ing of both the precipitation hardening 
stainless steels and the chrome-iron-sili- 
con steels. 

Such steels are recognized as some of 
the best materials for cryogenic applica- 
tions, particularly in aircraft and missiles, 
but they have been difficult to weld be- 
cause of the breakdown in grain refine- 
ment. The postweld grain structure has 
been considerably weakened, reducing 
strength and ductility. 

Those qualities are extremely impor- 
tant in Mach 3 plus aircraft and mis- 
siles. (They must travel in temperatures 
of minus 320°F.) Modifications of the 
gas shielded, metal arc process are under- 
way. They will permit greater welding 
economy for stainless steels. As a_ re- 
sult, the construction of the all-welded 
B-70 may be extended to all aircraft and 
missiles. 

That welding advance can also be ap- 
plied to other uses: Hospital and dairy 
equipment, transport equipment for cryo- 
genic fluids, and chemical field tanks. 


Automatic Vertical Welding 
Slated for Wider Role in ‘61 


R. David Thomas Jr.—A dream of welding 
engineers has become reality. It is no 
longer necessary to place weld joints in 
the downhand position to take advantage 
of automatic, high speed welding. Joints 
that cannot be positioned readily can 
now be welded in a single pass with the 
electroslag process. The single pass fea- 
ture may dictate the vertical position for 
heavy plates to eliminate costly down- 
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time for the slag cleaning and machine 
repositioning of multipass welding. 

Electroslag welding is confined to steel 
thicker than 1! in. A new process, 
electrogas, will be publicly displayed for 
the first time at the AWS Welding Show 
in April. It will offer the opportunity 

weld vertically plates thicker than % 
in. Now under field trial for one pass, 

omatic welding of vertical butt joints 

steel storage tanks, the electrogas proc- 

ymises reliable cost savings to steel 

plate fabricators in a variety of indus- 

tries. It will replace much tedious hand 
welding. 

The advent of single pass, vertical 
welding can conceivably cause a dramatic 
shift in our concept of positioning. In- 
stead of building positioners to locate 
weld joints in the downhand position, 
such devices in the future may be de- 
signed to take advantage of vertical weld- 
ing’s high deposition rate and operator 
factor. 

Electroslag and electrogas welding proc- 
esses have just arrived. Ingenuity will 
soon put these newest processes to work 
for our benefit in the battle for world 


markets 


Experts Needed to Integrate 
Rapid Welding Advancements 


Richard C. Lipps—Welding technology is 
moving ahead so rapidly that metalwork- 
ing managers will need experts to take full 
advantage of the new techniques as they 
come along. These are some of the more 
important trends we believe will affect 
welding during the next few years: 

Gas shielded welding will gain in im- 
portance faster than other techniques. 

Designers are taking advantage of high 


tensile steels (150,000 psi) to lighten their 


products. Welding such alloys will require 
special techniques and new approaches. 

The welding industry is tending toward 
more complex electronic control of arcs. 
One possibility: A thermocouple mounted 
in such a way that weld puddle heat can 
be integrated with electrical conditions in 
an arc through a small computer. 

Small shops will continue to increase 
their adoption of semiautomatic units. One 
reason: They can save $2000 per gun per 
year in welding costs. One problem yet 
to be solved is how to pay for the con- 
tinuing technical assistance. 

More than 25 per cent of our current 
billings are for equipment in the idea 
stage only five years ago. 


MECHANICAL FASTENING 


Fastening Is Prime Area 
For Cost Saving Steps 


R. C. Singleton—An increasing realization 
that fasteners and fastening processes of- 
fer many possibilities for cutting costs 
and improving quality in many metal- 
working areas has resulted in faster de- 
velopment of new fastening techniques. 
The industry is looking for equipment 
that will operate faster, be more nearly 
automatic, cost less to install, and be 
troublefree in final assemblies. 
Studwelders are meeting those needs. 
3etter procedures, techniques, and equip- 
ment have greatly extended range and 
versatility of automatic and semiautomatic 
Studs up to 14 in. in 
diameter are being used in connection 


studwelding. 


with heavy forgings and steel members. 
Small, pin type studs and threaded fas- 
teners are finding new uses in sheet metal 
formerly too thin to be endwelded. Im- 
proved equipment, new fasteners attached 


from one side, leakproof construction, and 
extreme flexibility will increase the pene- 
tration of existing unexplored markets. 


Automatic Riveters to Combine 
Multiple Assembly Functions 


E. Russell Cross—Through automatic 
riveting and cold formed products, metal- 
working managers can expect increased 
efficiencies and reduced costs. 

Many machines being developed in- 
corporate functions other than the simple 
feeding and clinching of semitubular 
rivets. Examples: The feeding of washers 
and_ rivets simultaneously, eliminating 
hand operations. 
tion on a dial table unit was developed 
for a Midwest automotive subcontractor. 

Continued development in cold heading 
has reduced customers’ costs with lower 
priced items. Cold formed grain structure 


A grease injection sta- 


has improved engineering values. 


Cites Role of Research 
In Fastener Improvements 


W. G. Waltermire—Demands for weight 
and cost reduction plus increased strength 
and performance are accelerating a swing 
to high strength bolting. 

Those needs are being satisfied by: 
1. Research and knowledge of joint de- 
sign. 2. Increased strengths of bolting 
3. Careful study of bolt and 
nut design, fillets, thread 
lengths, thread classes, and types—the 
object is to reduce stress concentrations, 


materials. 
particularly 


to meet the need for greater accuracy 
and higher levels of assembly stresses, 


(Please turn to Page 236) 
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Treadwell heavy-duty furnace bumper, installed in a large steelptant . 
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This Vaughn Bench pulls 
60,000 pounds for an Illi- 
nois steel and wire pro- 
ducer. Bench points and 
draws three— 1144” bars 
simultaneously. 


Installed for one of the largest light- 
metal producers and fabricators, this 
60,000 Ib Vaughn Dual Chain Drawbench 
is equipped with a new and improved 
tube loading method. Used primarily for 
furniture tubing, bench is at present re- 
placing a number of single beriches, has 
sharply reduced tubing cost per pound. 


Air-operated carriage and skid arm, 
equipped with push-off, on Bench shown 
at left. Carriage has shock absorbers for 
each bar operating independently. . 








Drawbenches 


NEW DESIGNS HIGHER SPEEDS 
Finer Cold Drawn Production! 


Vaughn Machinery Company—builders of 
the world’s most complete line of cold 
drawing equipment—is proud to present ad- 
vanced new Drawbench models for tubes, 
bars, and shapes. 

Available in double and single chain types, 


straighter tubing! In fact, generally higher 
speeds are now feasible with a new chain 
design which permits high speeds without 
lubrication problems. 

New “floating” foundation design reduces 
installation and foundation maintenance 


these latest Vaughn Benches employ totally 
new loading concepts that permit drawing 
five tubes at a time and more. 

Vaughn dual chain benches now in opera- 
tion are drawing tubing up to 550 fpm— 


The Vaughn Machinery Company, Cuyahoga Falls, Ohio, U.S.A. 


costs. Many additional refinements contrib- 
ute to Vaughn leadership in modern draw- 
bench performance. Consult your Vaughn 
engineer on your cold drawing problems. 
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COMPLETE COLD DRAWING EQUIPMENT—Con- 


tinuous or Single Hole . . . for the Largest Bars 
and Tubes ... for the Smallest Wire . . . Ferrous, 
Non-Ferrous Materials or their Alloys. 
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For another Illinois producer, this Vaughn Draw- 
bench is equipped for bars, tubes and shapes. 
it is used primarily for sh 4 gr on 
» production basis. 





4 Installed at a large Canadian tub- 

| ing producer, this Vaughn Draw- 
bench includes roll-over mandre! 
end, carriage tube shock unit and 
air clutch. Canada’s targest-ever 
order for copper tubing was re- 
cently drawn by this bench. 
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and to reduce safety factors. 
SAE Grade 
the best strength improvement per dol- 
lar. Cost 


applications, and, as a result, the use of 


5 bolts and nuts provide 
becomes secondary in many 


alloy steel Grade 8 and higher strength 
bolting materials will probably increase. 

Studies at Case Institute of Technology, 
Cleveland, confirm the value of nut strip 
Several combinations of nut and 


bolt materials are 


tests. 
undergoing torque, 
tension, and load tests. 

While the 
design is probably least understood and 


‘ffers the greatest possibilities for re- 


bolting is important, joint 


ducing weight and improving strength. In 
the last year, the Universities of Illinois 
and Missot 


contributed to the knowledge of joint de 


iri and Lehigh University have 


sign. Research has been particularly ac 
tive in Sweden, Russia, and Germany 


Multipurpose Fasteners Gain 
in Automated Assembly Use 


Laurence H. Flora—The engineered, spring 
steel fastener has become one of the 
most important factors in mass produc 
tion. Such 


mies on assembly lines in the year ahead 


fasteners promise new econo 


As markets grow increasingly competi- 


savings will become more criti- 


nscious manufacturers will un- 


Cost- 


doubtedly step up design analyses. 


Because spring steel can be stamped, 
twisted, doubled, or bent into virtually 
shape, single fasteners made of it 
perforn 


to include screw, stud, or panel locking 


many functions. Engineered 


eatures, multiple functioning, spring steel 


f 
fasteners can shave days off a schedule. 
Today’s spring steel fastener has built- 


in automation. The 
see a growing number of manufacturers 


coming year will 


specifying such fasteners. 


BRAZING 


New AWS Manual Will 
Boost Industrial Role 


Fred L. Plummer—Plans for revision of 
the Brazing Manual of the American 
Welding Society emphasize the rapidly 
expanding use of the method. New sec- 
tions planned: High temperature assem- 
blies; nonmetallics; honeycomb; pressure 
vessels; vacuum tubes, transistors and 
similar elements; and dental assemblies. 

Another project; A standard brazing test 
specimen which will define design 
strengths sufficiently well to assure engi- 
neers that corresponding specific strengths 
can be consistently reproduced in produc- 
tion. The fact that we do not yet have a 
standard test or specimen is a measure 
of its urgency. 

\ third project: Preparation of stand 
ird terms and their definitions, to pro 


viding uniform nomenclature. 


Future Adhesives to Resist 
Heat, Cure in Seconds 


W. C. O’Leary—Applications of high 
strength adhesives increased 
steadily last year. They have been used 
to assemble castings, metal shipping con- 
tainers, and metal, architectural window 
frames; and they have been used to bond 
and seal fuel tanks on advanced aircraft. 
Today’s structural adhesives are strong 
enough for structural applications exposed 


structural 


to temperatures of 350° F. 

New adhesives are 
high strength joining at extreme tempera- 
tures (for missile applications); good per- 
formance and high strength bonds _be- 
surfaces; and 


being sought for 


tween unclean and oily 
formulations that require simple applica- 
tion techniques and only a few seconds 


curing with high heat. 


Jets, Rockets Pace Growth 
of Brazing Applications 


R. L. Peaslee—Brazing promises to make 
rapid advances in the next few years. Big- 
gest gains can be looked for in aircraft 
and missiles. One jet engine under devel- 
opment is expected to be put together 
largely with brazing techniques. By com- 
parison, current usage in jet engines is 
generally about 1 per cent. 
Another indicator: Nearly all 
being produced have tubular engines fabri 
entirely by That trend 


rockets 
cated brazing. 
should continue. 

Two company developments parallel 
that growth. Ten 
one plant. Today we have four, and 
we are in the process of planning a fifth. 

We can look for expanded brazing ap- 
plications in aircraft electronics. To date, 
applications have been limited to cabi- 
nets, metal and ceramic seals, industrial 
tubes, and similar components. 

Makers of vacuum leak detection equip- 
ment have also begun to recognize braz- 
ing’s advantages. Vacuum diffusion pumps, 
stainless steel valves, cold traps, and other 
subassemblies are being pro- 


years ago, we had 


leakproof 
duced via brazing. 

Education continues as the major hur- 
dle to rapid progress in brazing. De- 
sign people must be properly oriented. 
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“AIR CLUTCH” FORGING MACHINES 


To UTNE SIC 


Choose from a complete 
line of forging machines—Sizes 1” to 12” to make 
the forged parts you need ... Transmission gears 
—Flanged axle shafts—Crankshaft flanges—Jet 
ulh ta 13 siees from Blade ; Blanks— Implement & Tractor forgings. 
300 to 8000 tons capacity. Ajax Presses are built There’s an Ajax Forging Machine for every field 
of upset forging in industry. 


“HIGH SPEED’ FORGING PRESSES 





with massive, solid, mill housing-type steel frames. 
Rigid frames assure excellent alignment and ac- 
curate die match for the production of uniform 
and accurate forged parts. 


Write for Bulletin 75-C 


Write for Bulletin 65-D 


“WIDE ADJUSTMENT” FORGING ROLLS 
pss socal Vas Seen Pre-roll your forging 

An attachment for any size blanks for metal saving—longer die life—and 
cold header and parts former. It cold draws wire better fibre flow. Ajax Rolls are available in 7 
in a straight line from hot-rolled stock instead of sizes to pre-roll forging blanks ranging from 
cold-drawn wire. You save the difference in cost connecting rod blanks to the largest propellers. 
of material and at the same time produce the Extension shafts with overhanging dies permit 
highest quality cold-headed parts. rolling long work. 


Write for Bulletin 111-B Write for Bulletin 91-B 
* SERVING THE FORGING INDUSTRY SINCE 1875 
THE MANUFACTURING COMPANY 
1441 CHARDON RD. CLEVELAND 17, OHIO 
CHICAGO OFFICE: 110 S. DEARBORN STREET CHICAGO 3, ILLINOIS 
WOOLDRIDGE CO. * BURLINGAME, CAL. * LOS ANGELES 22, CAL. 
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Handling and 
Packaging 


Modern machines and application knowhow ex- 
pected to improve competitive position of U. S. 
metalworking companies 


Better Handling Equipment 
To Increase Profit Margins 


Gordon Patterson—The material handling 
equipment industry is expected to con- 
tinue its prominent part in helping busi- 
ness executives improve profit margins, by 
supplying new equipment and handling 
methods—designed to 
cost of manufacturing, packaging, ware- 
housing, shipping, or receiving raw ma- 


reduce the unit 


terials and finished products. 

The primary aim of most businesses 
in 1961 will probably be to lower operat- 
ing costs than to increase their 
production Example: Several 


rather 

volume. 
steel companies have announced plans to 
purchase improved equipment that will 
increase operating efficiency. 

After studying needs of many users of 
material handling equipment intensively, 
our engineers have developed industrial 
lift trucks that make more efficient use 
of cubic space in warehouses, factories, 
and transportation units. They stack loads 
higher, faster, and in narrower aisles, and 
they operate with more flexibility and 


safety They are compact and 


more 
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versatile, but they are designed as “stand- 
ard” lift trucks, so the user can benefit 
from the lower costs of volume produced 
The new trucks are also de- 
maintenance expense 


equipment. 
signed for 
and longer, troublefree operation. 


lower 


Why Not Teach the Customer 
Material Handling Methods? 


Eugene Caldwell—It has been said that 
presence of 
conscious educate 
more handling. 
They must think of material handling as 
a relationship of principles and methods 
that affect their survival potential. 

One reason why manufacturers 
of material handling equipment (and their 
marketing people) fail to arouse the en- 
thusiasm of top management is their own 
lack of awareness of the main objectives 
of material handling management. We 
dig deep and expose the basic 
problems of survival and growth of an 
enterprise. We must consider the broad 
awareness of principles and methods that 


interest exists only in the 
want, and we must 


companies in material 


many 


must 


can help a firm get greater productivity 
from its capital. 

Technological advances in equipment 
design have far outstripped application. 
The responsibility for education of equip- 
ment users rests with the manufacturers 
who control most of the market; it is 
their job to instruct and lead the ma- 
terial handling specialist in industry. He 
is primed with technical knowledge of the 
latest designs. But that is just another 
feature change in a surface pattern of 
market appeal. And hardware is a poor 
substitute for knowhow. 


Handling Equipment Helps 
Accelerate Product Flow 


Edward W. McCaul—A new trend in 
plant layout is evident in the rapidly 
changing use of material handling equip- 
ment for clearing aisles, removing ob- 
structions between operations, and gener- 
ally providing greater safety around all 
work stations. Examples: 

© Feeding work stations with supplies 
automatically from overhead, rather than 
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WALTER A. GARRETT 
Marketing Mgr., Strapping 
Brainard Stee! Div., Sharon Stee! Corp. 
Warren, Ohio 


with floor operated equipment. 
@ Handling scrap and waste 
through chutes to disposal conveyors in 
the floor, to eliminate nonproductive mo- 
tion near an operation. 

@ Automatic dispatching of 
blies or finished products with trucks on 
towing conveyors that are imbedded in 
the floor. 

@ Integrated use of stacking cranes with 
conveyor racks, to save floor space for 
work in process between operations and 
departments. 

@ Reduced inventory or work in process 
by automatically dispatching small quan- 
tities at frequent intervals. 


products 


subassem- 


Handling Equipment Makers 
Help U. S. Firms Compete 


L. West Shea—The year ahead doesn’t 
present a clear picture of economic well- 
being. Manufacturers of material han- 
dling equipment recognize that condition 
something about it. 


realize that 


and plan to do 


Executives of those firms 


all industry is trying to improve its 
competitive position among foreign and 
domestic manufacturers. 

The material handling industry is made 
up of many hundreds of firms that 
specialize in the manufacture of equip- 
ment such as cranes and conveyors, or 
lift trucks and tote pans. Increased co- 
operation among those manufacturers is 
helping the industry develop better in- 
tegration of material handling. 

It is difficult to list all the areas where 
improvement might be expected in 1961, 
but examples will point up areas to 
watch. Containerization will probably be 
improved and used more widely. 

Storage facilities and handling equip- 
ment are being improved to permit op- 
eration of equipment in narrower aisles 
and at increased heights. 

The material handling 
also being improved through increased au- 
tomation. 


operation is 
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STEEL STRAPPING 


Steel Strapping Materials 
Get Better Finish, Dimension 


Walter A. Garrett—Developments in steel 
strapping materials are limited to two 
noticeable changes: 
© Cold rolled steel is gaining popularity 
for heavy duty strapping, providing closer 
tolerances. 
@ Finishes are being improved for bet- 
ter corrosion resistance. They make for 
better appearance and improved operation 
of power strapping tools. 

In the area of new tools, power drap- 
ing is one of the newer developments 
in the industry. And a lot of emphasis 


is still being put on automation. 


Handling Costs Are Reduced 
With Combination Concept 


John H. Morava—Metalworking industries 
will be faced in 1961 with a continuation 
of the cost-profit squeeze that character- 
ized 1960. Much attention has been de- 
voted to the direct 
through improved technology, but the op- 
portunity to achieve indirect cost savings, 
by combining units to reduce total han- 


reduction of costs 


dling, still remains. 
Recently developed, operated 
tools for round and flat steel strapping 
have stimulated new approaches to the 
study of material handling methods. 
Steel strapping engineers are determin- 


power 


ing the most efficient ways to use the 
many new tools that are available. They 
are applying techniques 
learned in the steel service center indus- 
try to ferret out the hidden costs of mate- 
rial possession. Other questions being 
Does a process call for round 
Should strapping 
power? 


some of the 


answered: 
or flat steel strapping? 


be applied manually, or with 


BERT E. PHILLIPS 
General Mor., Industrial Truck Div. 
Clark Equipment Co. 

Battle Creek, Mich. 


Should small, portable strapping machines, 
or large, automatic ones be used for a par- 
ticular operation? For the first time, 
strapping tools are available to meet all 


those conditions. 


Powered Strapping Tools 
Emphasized as Cost Savers 


W. Sheridan Huss—Powered machines for 
applying steel strapping continue to point 
the way to production economies in wide- 
ly diversified In the packag- 
ing or unitizing area—the point immedi- 
ately after the final production opera- 
tion and inspection—steel strapping makes 
material 


industries. 


a major contribution in any 
handling project. 

Strapping machines are pneumatic, hy- 
draulic, or electrically powered for semi- 
automatic operation, applying one or 
more straps in each cycle. 

Strapping stations are integrated with 
accessory contributions to accurate place- 
Examples: 
tracks, 


ment and faster strap feed. 


Powered strap feed units and 
indexing tables, package elevating devices, 
and strap threaders for feeding under 
skids or between the faces of a support- 
ing pallet. 

Package with 


powered rolls and powered conveyor feed 


stops are co-ordinated 


to and from strapping stations 


LIFT TRUCKS 


Planned Replacement Trend 
Gains in Material Handling 


Bert E. Phillips—The metalworking indus- 
break with tradition in 


material handling this year. 


try will see a 
Planned re- 
placement programs will be used in ac- 
quiring and applying equipment. The 
equipment will be used for a predeter- 
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nber of years, based on its prof- 
expectancy in a particular op 
eration. Then it will be traded in on 
new machines. Such a program, properly 
set up, 


maintenance costs because equipment is 


reduces obsolescence and high 


replaced before it requires expensive servic- 
ing. 

Many firms have no definite policy for 
handling 


the replacement of material 


equipment. But new and more accurate 


cost analysis techniques and upgraded 
standards of efficiency show that the lack 
of such a policy can be costly and em- 
barrassing. 

As equipment gets older, it costs more 
to maintain; it becomes less efficient and 
productive. Production capacity of a plant 
can be seriously handicapped by outmoded, 
patched up equipment. 

That realization and competitive pres- 
sures should spur companies to examine 
purchasing policies, and make changes 
that will help keep handling equipment 
near peak efficiency. 

Increased interest will be shown in 
methods of acquiring and financing han- 
dling equipment. Leasing and_ rental 
(especially rental with maintenance) will 
be given much more consideration. In 
many situations, those alternatives to out- 
right purchase will be the quickest, most 
economical way to implement planned 


replacement programs. 


Philosophy of the Compact 
Invades Lift Truck Field 


Lester M. Sears—Several significant trends 
seem to be starting for material handling 
equipment. Example: Demand for com- 
pactness in the design of fork lift trucks 
is growing steadily. 

Closely related to those trends is in- 
dustry’s ever increasing struggle for space. 
In spite of the attention it has received 
in industrial construction in recent years, 
storage space in plants and warehouses 
remains at a premium. Making wasted 
space usable, stacking materials higher 
and more efficiently, and cutting down 
on aisle widths to gain more tiers on 
present floor space—those are some of 
the most immediate requirements in in- 
dustry. Lift truck manufacturers, antici- 
pating those needs, are ready to meet 
them. 

Interest is increasing throughout  in- 
dustry in powerful units that are stream- 
lined and compact—built to travel easily 
through congested areas and operate in 
narrower aisles. One such unit is a fork 
lift truck that stacks materials on either 
side of aisles narrower than 
average. 

The trend toward compactness is also 
trucks. 
Units that can handle loads weighing up 


evident in higher capacity lift 
to 12 tons are being given the “compact 
look.” They are being designed to meet 
the demand for a lower silhouette, which 
gives them added stability and traction, 
especially in outdoor operations. 
Demand for lift trucks offering greater 
it should continue 


Multi- 


purpose lift trucks able to perform a 


versatility is growing 
to grow in the coming months. 


variety of handling operations (from re- 
ceiving to shipping) are directly needed 
to help industry accomplish its immediate 


objectives—faster, more effective handling, 
without prohibitive capital investment. 

To meet that need, industry will prob- 
ably lean strongly toward double duty, 
fork lift trucks, built to stack heavy loads 
on tiers 12 to 15 ft high, and to drive 
directly into highway or rail carriers for 
swift, nonstop loading. 


Better Design, Application 
Boost Lift Truck Efficiency 


Howard M. Palmer—New industrial truck 
designs and applications have created new 
dimensions for material handling systems 
Continuous development will provide more 
advanced equipment for greater efficiency 
in plants and warehouses. 

© In design—Equipment with automatic 
controls, greater work capacity, and faster 
operation is being developed by manufac 
turers. More attachment designs are be 
ing offered, so one truck can do several 
handling operations. Wider varieties of 
equipment are being designed for special 
or complex handling jobs, or for more 
sophisticated systems. 

@ In application—More recognition is be 
ing given to the advantages offered by 
modern equipment designed for specific 
jobs. The material handling staff engi 
neer, equipment salesman, and consultant 
will participate more frequently in the 
solution of handling problems. Floor areas 
and ceiling heights in new construction 
are being correlated with available han- 
dling equipment for more efficient opera- 
tion. 

Management and operating officials will 
take a closer look at plant and warehouse 
handling. It is an area where profit mar 
gins can be increased through handling 
efficiencies, increased output, and space 
savings. Alert users find that addition 
of more equipment can substantially in 
crease production in key spots, further in 
creasing the profit margin. 


Better Batteries Increase 
Demand for Electric Trucks 


W. A. Meddick—Greatly increased mar 
kets for electric powered industrial trucks 
are the direct result of new designs in 
storage batteries. Today’s batteries offer 
far greater capacity per cubic foot of space 

an increase of more than 50 per cent in 
the last four years. 

Now electric industrial trucks can travel 
at higher speeds and make faster lifts. And 
the cost of operating a battery powered 
truck is less than that of other types. 
Greater battery capacity permits the ap 
plication of electric models where they 
couldn’t be used previously because of the 
high speeds or long operating hours. 

Electronic trucks are being used more 
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Industry’s Smoothest Switchers 


Here’s the lineup of well-known Plymouth 

power in models from 3 to 80 tons . 

narrow or standard gauge . . . Gasoline or sii unui ae sens Peenees ot 
7 ane -_ : ymou ocomotives have been used for heavy hauling and switching 

“4 ee >cNé te! ) ) ) V . : 

Diesel Re . mneneaoat : a Ic Fh ona ' jobs. They have proven themselves in year after year service with rock bottom economy, 

Drive . . . Diesel-Electrics. Records of users maximum availability, minimum down time. Pictured above is the new WDT Cab-in-front 

show Plymouth’s economy, efficiency, de- model, 40 tons, in service hauling pulpwood. Both the MDT and WDT are available in this 

pendability. Find out how these profit char- model or in the standard models shown below. 

acteristics can improve your operation and 


cut costs. 


PLYMOUTH LOCOMOTIVE WORKS 
Division of The Fate-Root-Heath Company 
Dept. A-1, Plymouth, Ohio 


M SERIES, 25, 30, 35 or 40 tons, Diesel or J SERIES, 12, 14, 16, 18 or 20 tons, Diesel 
gasoline, mechanical or Torqomotive Drive. or gasoline, mechanical or Torqomotive 
This is the standard model, rear cab. Drive. Available on 4 or 6 wheels. 


J SERIES Mine-O-Motive, 15 to 25 tons. Diesel pow- 
ered with exhaust conditioner, Torqomotive Drive. 
Approved under Schedule #24. 





D SERIES, 8, 10 or 12 tons, Diesel or gaso- F SERIES, 5, 6, or 7 tons, available as 
line, mechanical or Torqomotive Drive. Cast mine type (illustrated) or cab type. Torqo- 
or Welded Frame. motive Drive, short wheelbase 


wis 
= 
DMS SERIES Mine-O-Motive, 8, 10 or 12 tons. | 5 @ pwmoutx 
Diesel powered with shaft drive to both axles, full j j 
power shifting. Approved under Schedule #24. 


CR SERIES, 40 to 60 tons. Diesel powered with 
shaft drive to both axles, full power shifting, 
Torqomotive Drive. Speeds to 35 MPH. 


PLYMOUTH TANDEMS-—M or W Series 50 to 80 tons. The M or W Series can be built 
for tandem, single control operation, up to 80 tons on either 8 or 12 wheels. Each loco- 
motive can also be operated individually. 


*Torqomotive Drive; Plymouth transmission coupled to hydraulic torque-converter. 


PLYMOUTH LOCOMOTIVES 


PLYMOUTH LOCOMOTIVE WORKS 
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where materials handled present a fire 
hazard, or where materials could be con- 
taminated by fumes. Example: In the 
handling of food products. 

In the future, developments in truck 
controls will make for still smoother op- 
eration. And more automatic controls will 
be used. 

Fuel cells should replace batteries in in- 
dustrial trucks—perhaps in two years—and 
further reduce operating costs. 
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CRANES & CONVEYORS 


Application to Get Emphasis 
In Material Handling Field 


Joe H. Peritz—The immediate challenge 
to crane and hoist builders is one of 
product application rather than revolu- 
tionary design changes. Rapid develop- 
ments in materials, products, and _pro- 
duction techniques will demand equally 
rapid (and novel) solution of material 
handling problems. Systems will be more 
complex and highly integrated, requiring 
higher speeds and more sensitive controls, 
permitting increased duty-cycle operations. 
Automation will thoroughly test the in- 
genuity of the material handling field 
engineer. 

Crane and hoist designers will adopt 
those materials and components that 
further the trend toward 
ficiency, with reductions in unit weight, 
Hydraulics, plastics, elec- 
miniaturization will bear 


greater ef- 


size, and cost. 
tronics, and 
watching. 

Domestic and foreign competition are 
so severe that production costs must be 
cut to the bone for survival. Too many 
plants are trying to use slow, outmoded, 
prewar cranes and hoists in new, fast 
moving processes, with the latest auto- 
mated tools. Modernization or replace- 
ment of material handling equipment is 
the only answer. 

Crane and hoist builders re-emphasize 
full use of air space as a means of re- 
ducing costs and increasing productivity. 
Material handling through the air will 
be a vital factor in the inevitable expan- 
sion and modernization of successful 
plants of the future. 


Material Handling Efficiency 
Can Insure Profits in 1961 


R. C. Sollenberger—It is easier to make 
accurate predictions about the distant fu- 
ture than to call the shots for the near 
future. Signs of spurts in capital equip- 
ment buying are nonexistent; and there 
is no sign of a great drop in 1961. If we 
move along at the 1960 rate, 1961 should 
be a fair year from the volume stand- 
point. Competition will be strong, but 
prices should remain stable because of 
the many floors under costs. How profit- 
able 1961 will be depends on the skill 
of management in reducing costs and in- 
creasing productivity. 

One of the last areas that management 
can control is that of handling materials. 
That should encourage the purchase of 
mechanical handling equipment of all 
kinds—conveyors in particular because of 
their ability to deliver a constant, readily 
controlled stream of material where it is 


wanted and when it is needed. 

Long distance transportation of ma- 
terials by conveyors is moving ahead. 
In the handling of bulk materials, de- 
velopments in conveyor belting and car- 
rying elements permit handling of greater 
tonnages on the same width of belt over 
greater distances, with fewer transfer points 
between conveyor flights. 

The conveyor system has become the 
work horse of automated processes in the 
bulk and unit handling fields. In many 
installations, the conveyor is part of a 
production machine. The conveyor en- 
gineer has been transformed from a man 
skilled in one branch of engineering into 
a man of parts, with skills extending in 
many branches. Memory systems, sensing 
devices, weight control, quality control, 
computer scheduling, self-correcting sys- 
tems, temperature control, and automatic 
inspection are some of the functions and 
components that may be associated with 
modern conveyor systems. 

From handling things to moving peo- 
ple has been an easy and logical step. 
More moving walks (conveyors for peo- 
ple) are being installed in transportation 
terminals, amusement parks, stadiums, 
supermarkets, hotels, parking lots, banks, 
and stores. 


Automatic Crane Controls 
Boost Worker Productivity 


R. F. Rice—Because our peacetime econ- 
omy calls for maximum productivity from 
labor, manufacturers are keenly inter- 
ested in cranes that will do lifting and 
traveling operations quickly and with 
minimum attention. If a crane is to per- 
form repetitive operations, the operator 
can also control other equipment. Ex- 
ample: In the charging of foundry cu- 
polas, automatic crane controls permit 
the crane to be started through its op- 
erating cycle without operator attention 
once the charging bucket is attached. 
That permits the operator to prepare the 
next charge with other automatic or 
semiautomatic equipment. 

Substantial savings are also possible if 
a crane in a long building can be called 
automatically into a certain area, where 
workmen on the floor can control it with 
pushbuttons. In a more refined control 
setup, a radio control carried by the op- 
erator would send signals to the crane. 
The signals would actuate magnetic con- 
tactors, determining the speed and _ ac- 
celeration of various crane motions. Such 
systems are being developed and tested. 
They should be available for use on 
cranes in the next few months. 

Users of heavy duty cranes are giving 
serious consideration to alternating cur- 
rent motors and controls in applications 
where direct current motors have been 
the standard. Development of heavy duty, 
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ELPAR TITAN 


...Por big” truck maneuverability 


No other truck in this capacity range can match the TITAN series for 
maneuverability. Its as easy to operate as the family car and for maximum 
Handles 15,000 handling efficiency it is equipped with extra fast lift and travel speeds. 
to 20,000 ee Particularly valuable is the TITAN’s fast accelleration which saves 
o 4u, pound colls minutes when maneuvering in tight spots. 
---will operate The Titan also establishes a new standard for dependability and easy 
in box cars, maintenance that is unmatched by other trucks in the heavy duty class. 
nerrew elsles end You'll find a host of new safety features too. 


There are four standard models— 15,000 to 20,000 pound 
congested ee capacity—each one engineered to handle heavy loads 


faster and at lower cost. 


Write for this TITAN Series Brochure— 
contains complete design and operating data. 
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COLD FINISHED STEEL 


Over the years, Wyckoff production facilities have 
kept pace with the most exacting requirements of all 
specifications involving: optimum machining proper- 
ties .. . accuracy . . . outstanding finish . . . controlled 
physical properties through diversified furnace treat- 
ments. For the finest in cold finished steels—SAVE 
—specify WYCKOFF. ie ae 


WYCKOFF STEEL COMPANY 
GENERAL OFFICES: Gateway Center, Pittsburgh 30, Pa 
Branch Offices in Principal Cities 
Works: Ambridge, Pa., Chicago, I!!., Newark, N. J., Putnam, Conn 
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alternating current, mill motors is ex 
pected in the near future. They will be 
available for industrial cranes and should 
be economical for many applications. New 
type, static controls, with saturable re 
actors instead of contactors, make alter 
nating current cranes more suitable for 
heavy duty service. They offer excellent 
operating characteristics and durability 


Wire Belts Are Adaptable 
To Many Special Jobs 


Fred L. Hooper—A fast moving industrial 
technology constantly emphasizes the need 
for a versatile conveying production sys 
tem that simultaneously processes or treats 
the product as it moves from one point 
to another. Manufacturers of woven wire 
conveyor belting are meeting that chal 
lenge with many new developments. 

In some belt constructions, each com 
ponent is fully collapsible to permit in- 
stant cleaning. Retaining edges help in 
crease payload. Special attachments often 
position products that are being treated 
And combinations of chains and metal 
mesh belts provide a conveying medium 
capable of moving products faster than 
500 ft a minute. 

Austempered steel belts stand up to 
severe abrasion and heavy load conditions 
often found in foundries and other metal 
working plants. And synthetic coatings for 
the metal base of the belt protect it from 
corrosion. 

New alloys are extending the use of 
belts in temperatures above 2000° F. New 
components insure better belt travel, and 
flat wire belts make for economical in 
stallation where sprockets are required 
for driving. 
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Schwartz holds ‘‘Guillotine” safety de- 


Works Manager 
_vice used on helicopter hoists. Production drilled holes 
in deep are held to .001" tolerance on straightness. 


¥%" drilling 

of this missile 
control launcher 
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STAINLESS STEEL ELLS FORMED ON PINES MODEL 2 BENDER 





Typical Ell 














Here’s another illustration of how cold bending the 
“Pines-Way” can increase output and reduce operating 
expenses. This Pines Model 2 Machine has enabled Alloy 
Products Corp., Waukesha, Wisconsin, to produce four 
times more stainless steel ells and cut scrap losses up to 
87% over their previous method. Prior to installation of 
this machine, short lengths of tubing were filled with 
lead and bent on a press. From 2” to 3” were trimmed 
from each bend, and production was 30 ells an hour. 
Today, these bends in Type 304 stainless are produced 
in sizes from 114” to 3” O.D., walls of .050” to .065”, 
at an average of 125 an hour. Scrap loss through material 
trimmed away has been reduced to 4” per finished piece. 


Smooth, Small Radius Ells Produced in Continuous Series 


Ells are produced as a continuous series of 90° bends in 





{Po IN & S ensincering co., inc. 








Specialists in Tube Fabricating acter 662 WALNUT «+ AURORA, ILLINOIS 


PRODUCTION BENDING 


DEBURRING ° 


Above, Pines Model 2 Machine producing a continuous series of ells 
from long stock length. Left, tooling for production of illustrated ell. 
Ells are used as sanitary fittings in the dairy, and related industries. 


long stock lengths. All radii are less than 2x tube diameter. 
For example, 15 ells are bent in a 10 ft. length of 22” 
O.D. tubing on a 4” centerline radius. Individual ells 
are saw cut from the spiral. Only %” of the costly stain- 
less, the width of the saw blade, is lost from each end. 


Compound Tooling is Major Factor In Scrap Reduction 


Quality, scratch-free bends are produced on tooling that 
includes compound bending and clamp dies, a mandrel, 
and a wiper die. A cleat in the horizontal groove of the 
bending and clamp dies reduces the stock length clamped 
for the first bend. Succeeding bends are made by clamping 
on the preceding bend. Call on Pines bending experience 
and tooling skill for the answers to your bending needs. 


WRITE FOR FREE CASE STUDIES 


For further case study reports on 
the cost-cutting advantages of cold 
bending, write for free copies of ~ 
“Pines News." Catalog also 
available. 


CHAMFERING MACHINERY 
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Lubrication 


Centralized lubrication is getting a boost from 
bulk delivery and multipurpose greases. More 
dry films are being used 


High Viscosity Oils Misted 
By New Heated Air Technique 


Joseph C. Bystricky—A recent develop- 
ment in oil mist, centralized, lubricating 
systems uses “heated air” (up to 300° F) 
to mist oils in viscosities previously 
thought impossible. Straight mineral and 
compounded oils in viscosity ranges up 
to 25,000 SSU at 100°F are being used 
while experimental misting of oils up 
to 75,000 SSU seems practical. Oil mist 
outputs considerably higher than _previ- 
ously possible are now being achieved 
even with these high viscosity oils. 

Some proven applications include use 
of 2500 SSU E.P. oils on work roll and 
backup roll bearings in rolling mills. 

Further applications of heavy gear oils 
on large gears have been successful. 


Petroleum Wax to Be Tried 
As Palm Oil Substitute 


W. J. Brown—Efforts will be made this 
year to develop palm oil substitutes using 
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petroleum wax as a major component. It’s 
needed to enable high speed tin plate 
rolling on tandem cold mills. 

Petroleum waxes in many forms will 
offer high load carrying for heavy re- 
ductions and excellent burnoff properties 
in annealing. They will differ from palm 
oil by remaining a liquid at low tem- 
peratures (handling and storage is eas- 
ier). They can be easily emulsified for 
circulation systems or can be applied 
without an emulsifier for use in direct 
systems. 

In addition to cold rolling steel, you 
can use them in drawing various metals 
using the oil neat for deep draws and 
emulsified for less severe draws. Easy re- 
moval with hot water or mild alkaline 
rinse is one of the advantages. 


Interest in Multipurpose 
Oils, Greases Increases 


R. Q. Sharpe—The use of products de- 
signed for multiservice applications con- 
tinues to expand in both lubricating oils 
and greases. Products of this category 


make it possible for a user to reduce 
the number of lubricants required to suc- 
cessfully service a wide range of equip- 
ment. Simplified purchasing, storage, and 
handling procedures are some of the ad- 
vantages. Misapplication is also _pre- 
vented. 

A trend toward the increased use of 
emulsions or aqueous mixtures for the 
machining of metals will change the em- 
phasis on products and machining prac- 
tices. With the increasing use of heat re- 
sistant metals, special coolants will con- 
tinue to get substantial attention. 

Development work is continuing with 
fire resistant fluids and water-in-oil emul- 
sions (in the coal mining industry par- 


ticularly). 


SPECIAL PURPOSE 


Conversion, Dry Film Coatings 
Fight High Vacuums, Heat 


A. J. Stock—The problems of lubricating 
in high vacuums and at high temperatures 


(Please turn to Page 253) 
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(Continued from Page 247) 
not only apply to machine lubrication but 
also to metalworking processes where met- 
als are being formed under the most un- 
usual protective atmospheres, and machin- 
ing operations are being carried out at 
elevated temperatures. 

The current approaches to high lubri- 
cants is in conversion coatings and dry 
films containing solid lubricants. Ap- 
proaches such as synergistic combinations 
of solid lubricants have been improving 
dry films. 


New Alloys, Processes Hike 
Demand for Special Fluids 


Alan B. Myler—There is a continuing de- 
mand for specialized coolants and lubri- 
cants for new alloys, machines, tools, and 
processes. 

One example is aluminum cylinder 
blocks. Machining is done on huge trans- 
fer machines which must be kept clean. 
Aluminum chips don’t wash away like cast 
iron chips. Contrary to general opinion, 
aluminum is more difficult to machine. 

In belt and form grinding new tech- 
niques and applications have forced the 
development of better, nonemulsifying, 
grinding oils. One of the developments 
is in the rolling of stainless steel strip. 
Here, it has been found that a belt grind- 
ing operation to remove crown and surface 
imperfections helps produce higher quality 
stainless. The belt grinders run in a 
flood of oil. New alloys for jet engine 
blades have necessitated the development 
of specialized grinding fluids. 


Problems Cited Include 
High Vacuum, High Heat 


H. A. Hartung—The main problems in- 
clude high temperature and high vacuum 
lubrication, increasing ball and roller bear- 
ing life and reliability, and extending the 
lubrication intervals of automotive and in- 
dustrial equipment. 

In high temperature lubrication, work 
is being done on gas bearings, high tem- 
perature synthetic liquids, and novel solid 
lubricants. Certain solid lubricants are 
showing great promise in solving space 
lubrication problems. Some conventional 
liquids also look very good. 

Much research is being done on the life 
and reliability of ball and roller bearings, 
from the point of view of materials and 
lubricants. 

Equipment manufacturers are extending 
the lubrivat 
ticularly autemotive. While this trend is 
natural, care must be taken not to go too 
far. Recommendations for extended lubri- 
cation periods should not exceed the ability 
of existing high quality lubricants to per- 


veriods of equipment, par- 


form 


Solid Film Lubricants 
Win More Applications 


Ralph E. Crump—A series of technical 
improvements amounting to a major 
breakthrough in the solid film  lubri- 
cant industry has been achieved. A cor- 
rosion and solvent resistant, air dry, solid 
film lubricant has been developed which 
can be used in the most automatic con- 
veyorized system. 

The last year has seen three automo- 
tive companies write specifications around 
solid film lubricants; four or five more 
will follow in 1961. Applications, such as 
lock mechanisms, brake mechanisms, 
window crankup units, carburetor parts, 
and other linkages, are typical of the 
automotive applications. 

An air drying, water soluble, metal- 
working solid film lubricant has been 
improved and is solving problems in 
the metal spinning and drop forging in- 
dustry. Advantages include low cost and 
ease of application. The material may 
be washed off with 140° F water when 
the parts are drawn or stamped. 


Aircraft, Space Travel Push 
Work on Nonorganic Lubricants 


K. L. Berkey—Organic materials will suf- 
fice for some time for the gas turbines 
and rockets that are now being used in 
aircraft and space vehicles. Flight vehicle 
power engines (because of their unique 
environments) will require something new. 
The units generate secondary power, usual- 
ly electrical. 

In addition to the organic fluid studies, 
work is underway on organometallic and 
inorganic materials and even on metals 
such as potassium, rubidium, and mercury 
in the liquid and vapor phases. Gas lubri- 
cated bearings are also being studied. 

New gas turbine engines are expected to 
greatly increase gear and bearing unit 
loads. Developments such as the vacuum 
melt, bearing steels and lubricant, load 
carrying additives should allow reasonable 


gear and bearing life. 


Demand for Lithium Greases 
Growing in Several Areas 


Fred Luckenbach—Lithium-base 
applications are growing. While over-all 


grease 


demand for lubricating greases may slow- 
ly decline, automotive sealed bearing lu- 
brication will increase the requirements 
for durable, lithium, multipurpose types. 
Industrial, farm, and other nonautomo- 
tive uses are also increasing. 

Some of the newer greases could use 
lithium advantageously. The diester and 
silicone types depend on lithium, prefer- 


(Please turn to Page 253) 
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Throughout the steel industry, the Blaw-Knox name means excep- 
tional service and the highest standards of performance. Behind this 
name are the engineering force and plant capacity necessary to meet 


steelmakers’ most advanced requirements for modern automatic 


equipment. Blaw-Knox Company, 300 Sixth Avenue, Pittsburgh 22, Pa. 
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Rolling Mills and 
Processing Equipment for 
Shape Rolled Products 


EJ Combination 46- x 114-inch Blooming-Slabbing 
Mill and 38- x 53- x 114-inch 4 high Plate Mill. J 
Wide Flange Beam and Structural Mill. f& Merchant 
Mill. 





Rolling Mills and 


Processing Equipment for 
Shape Rolled Products (Continued) 


E] Continuous Butt Weld Pipe Mill. EJ High Speed 
2-roll Straightener in Cold Drawn Bar Line. §@ Roller 
Straightener for Hot Rolled Angles. 






































Rolling Mills and 


Processing Lines for 


Flat Rolled Products 


2] 46- x 90-inch Universal Slabbing Mill. GJ 56-inch 
Hot Strip Mill. [fj 60-inch Tandem Cold Strip Mill. 
Bi 19- and 53-inch x 48-inch Twin Temper Mill. 
Continuous Annealing Line. {J Electrolytic Tinning 
Line. J) Continuous Galvanizing Line. 





mliron, Alloy Iron, Steel and 
Alloy Steel Rolls. 


ge Foundry Products: Peels, Slag 
Pots, Charging Boxes, Ingot and Charging Cars, Ladles, 
Trunnions and Rings, Blast Furnace Hoppers and Bells. 








High Alloy Castings: Radiant 
Tube Assemblies, Furnace Parts, Continuous Anneal- 
ing, Conveyor, Feeder, Defiector and Zinc Rolls, and 
Heat Exchanger Elements. 


EISteel Plant Equipment: Ladle 
Additions Feeders, Autopours,® Dolomite Machines, 
Water-cooled Doors, Frames, and Reversing Valves. 
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(Continued from Page 248) 
ably in the form of lithium stearate. Lith 
ium greases containing molybdenum di- 
sulfide have shown promise for special 
applications. 

Lithium forms stable, semifluid greases 
of low viscosity. They’re water resistant 
and can function effectively at low (down 
to —67° F) or high temperatures (350 to 
400° F). 


LUBRICATION SYSTEMS 


Quality Important in Men, 
Equipment, Materials, System 


Kludt—We note two trends 


centralized 


Jonathan 
Increased use of 
lubrication systems and an upgrading of 


automatic 


personnel placed in charge of lubrication. 
It takes good men, good lubrication equip- 
ment, good lubricants, and a good sys- 
tem for daily checking the requirements 
of all machines to get the most produc- 
tive output from machinery at the low- 
est unit cost of goods. 

Skimping on any category doesn’t save, 
it costs money. That’s why lubrication 
equipment makers work closely with oil 
companies, machinery builders, and plant 
engineering and operating personnel. 

Plant administration can be the most 
since 


important management 


gets the job out of planning and into 


category 


practice. 
Points to 
workers more than $5 billion a year for 


remember: Industry pays 
maintenance: 1 out of every 12 work- 
ers is part of a maintenance force. It 
might take an oiler 18 minutes to lu- 
bricate 200 bearings on a machine (if 
he finds them all). An automatic system 
can do the job in 15 seconds and do it 


as often as required. 
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Gravity Filters Separate 
Oil, Water Base Fluids 


John R. McCoy—Separation of lubricating 
oils and coolants is tricky under certain 
filtration conditions. It’s relatively easy 
to filter a mineral oil or a water based 
coolant, but mix them and filtration be- 
comes difficult. The filter surface blinds 
over and prematurely stops flow. The 
blinding is particularly troublesome with 
pressure or vacuum type filters. Mineral 
“tramp oils” get into water based cool- 
ants from sources such as leaking hy- 
draulic systems, lubricating systems, and 
rust preventive coatings on metal being 
worked. 

One simple way to remove “tramp min- 
eral oils” from water based coolants: Pass 
them through gravity filters using non- 
woven fabrics as the filter medium. Au- 
tomatic indexing filters can be set up to 
automatically index the filter medium 
when it becomes blinded over with oil 
or plugged with dirt. The filters are 


particularly useful in roll mill opera- 
tions that use soluble oil coolants and 


in metal cutting and grinding operations. 


Bulk Grease Delivery 
Lowers Lubrication Costs 


M. F. Troutman—Recent improvements in 
centralized Jubrication equipment permit 
the movement of grease from large stor- 
age tanks through long distribution lines 
to individual lubrication systems. Large 
storage tanks can be located in the mill 
and can be serviced by the bulk grease 
hauler to eliminate in-plant handling of 
drums. The grease can be supplied at 
lower cost because of lower container 
expense. 


3ulk grease sysiems will become stand- 


ard equipment on new mill installations. 


Interest in bulk systems is already high 
and many plants in heavy industry are 
considering installations for 1961. 
Presently, the majority of large con- 
sumers of grease receive and store their 
supplies in conventional 400 Ib drums. 
When needed, the drums must be trans- 
ferred from the storage area to the point 
of intended use, and attached to the cen- 
tralized system serving the machine ele- 
ments. Storing and handling can prove 


costly. 


Multipurpose Grease Can 
Be Piped Throughout Plant 


development 


E. W. 


and industry’s wide acceptance of multi 


Baumgardner—The 


purpose grease have paved the way for 
the swing to bulk handling of grease and 
lubrication sys 


co-ordinated, automatic 


tems. Entire plants and mills are planned 
or being constructed with the refinery-to 
bearing system of automatic lubrication 
Multipurpose 


inventory 


Advantages: lubricants 


reduce storage and problems. 
Contamination of grease (a maintenance 
headache) has been eliminated by hav- 


Zone or area 


pumping stations and reservoirs have been 


ing the sealed-in system. 
eliminated. Lubrication becomes a_ util 
ity (you have grease on tap anywhere 
in the plant). 

into special 


taken to 


Lubricant is now loaded 


tanks at the oil refinery and 


the mill or plant, where it is pumped 


into sealed reservoirs capable of storing 


up to 20,000 lb of multipurpose lubricant. 
A pressurized supply line extends the 


] 


full length of the mill or plant. Booster 


stations can be set up to compensate for 
pressure drop. You can plug in, tap in, 
or add a section for a plant expansion 
long the line. 


at anv point 
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FOR PROGRESS IN METAL PROCESSING 


McKAY PIPE MILLS 











No machine manufacturer puts more into its products 
than does McKay. Metal producers and fabricators 
have learned they can expect and get integrity 
and honest value—the most advanced design 

and engineering—the finest construction and 


service—when they specify McKay Machine 
metal processing equipment. 

Look to McKay Machine in 1961 for more 
automatic machines, like those illustrated 
here, well conceived and skillfully developed 
to help you do your work faster, better and more 
economically than ever before. 
The McKay Machine Company, Youngstown 1, Ohio. 


McKAYMATIC* FORMING MILLS 








Tips Its Head To Cut Production Corners 


Sawing 45° miters in any kind of material 
has always been a simple task for MARVEL 
Saws, but moving the work up automatically 
and making consecutive cuts on an angle was 
a problem, especially when the work was long 
and cumbersome. 

This triple exposure photograph of a new 
MARVEL No. 81A All Hydraulic Heavy Duty 
Automatic Bar Feed Band Saw, illustrates 
how the upright head or column can be tipped 
45° either right or left of vertical to make 
angle or miter cuts. The work is held station- 
ary while the column, which carries the blade, 
is fed forward, meeting the work squarely to 
insure accurate cutting. After the cut is com- 
pleted, the work is automatically moved up 
and measured, and another cut made. 


VAAN) Ws 


Automatic miter cutting is just one of many 
exclusive universal features of these band 
saws. Designed to utilize every advantage of 
high speed steel band blades, MARVEL No. 81 
Series Band Saws can handle almost any con- 
ceivable sawing job—from the smallest, most 
delicate work, up to 18” x 20” shapes. 

Only the MARVEL No. 81 Band Saws have the 
“SURE-LINE” Automatic Accuracy Control 
(basic patent applied for) which literally 
steers a blade to make a straight cut. This 
unit extends usable blade life as much as 50%. 

MarvEL No. 81 Series Band Saws are prov- 
ing themselves daily, as the most versatile ma- 
chine tools in production metalworking plants. 
For complete details, or a demone‘r-tion of MARVEL 


Sawing Equipment, write: Armstrsiiy-Blum Manufac- 
turing Co., 5700 W. Bloomingdale Ave., Chicago 39, Ill. 
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ervice and 
aimtenance 


Equipment to keep plants operating will be more 
compact, efficient, automatic. Look for empha- 
sis on corrosion protection 


New Rectifier Revolutionizes 
Industrial Battery Charging 


Henry E. Jensen—Greater emphasis will 
be placed on the manufacture and use of 
highly efficient, static, charging equip- 
ment for the storage batteries used in 
electric trucks in 1961. Such equipment, 
made possible by the silicon rectifier, is 
unusually reliable; it virtually eliminates 
maintenance. 

Completely automatic charging equip- 
ment, with no moving parts except for 
timing devices and rugged contactors or 
relays that require no adjustment, will 
be available for all sizes and types of in- 
dustrial batteries. 


Safety Product Manufacturers 
Plan to Diversify in 1961 


John T. Monahan—Manufacturers of in- 
dustrial safety products will continue to 
expand in 1961 to meet growing demands 
for adequate plant worker protection. 
Products will be improved in appearance 
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and effectiveness. And many new prod- 
ucts will be introduced in 1961. 

More leisure time for plant personnel 
is causing many safety equipment produc 
ers to think of protection for workers off 
the job. Many firms will branch into off- 
the-job protective products. 

Research and development in _ metal- 
working industries must be accelerated to 
meet new hazards encountered in the use 


of new, exotic metals and other materials. 


Infrared, Radiant Burner 
Gains Industrial Acceptance 


Milestone—Introduction of the 
had a 
heating. 
radiation 


D. W. 
Schwank type gas 
significant impact on industrial 


burner has 


A powerful area source of 


is provided with a_ relatively simple, 


atmospheric, cast iron gas burner and 
ceramic mat. The mat reaches a tem- 
perature of 1600° F after a few minutes 
of operation, delivering 24,000 Btu per 
square foot per hour. 

units 


In space heating, gas, infrared 


provide instant comfort for spot, area, or 


total building heat because it first heats 
people and surrounding surfaces without 


regard for the air temperature. 


Coatings Guard Containers 
Against Corrosive Materials 


Hempel—Coatings and 


oe SF 


basea on synthetic latexes and resins are 


commercial reality 


a technological and 
for use in highly corrosive environments. 
Coatings of that general type have been 
used decoratively for some time, but new 
developments are responsible for coatings 
corrosive 


and linings that can handle 


materials like phosphoric acid, ammo- 


nium hydroxide, and hot, caust ilkali 
solutions. 


High 


color, ease of application, relative freedom 


resiliency and toughness, light 


from flammability during application, and 
high chemical resistance make those coat- 
ings and linings increasingly 
the transportation of highly corrosive 
commodities. 

In steel container linings, baked, pure 
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phenolic, resinous linings should show 
continued growth 

Recently introduced to the steel pail 
and drum fabricator: A series of im- 
proved, baked, pure phenolic coatings 
and linings for one coat application on 
plain steel. Elaborate surface preparation 
is no longer necessary to insure adhesion. 
Chemical manufacturers should find such 
containers indispensable. 


Rocket Age Makes New Demand 
On Fire Protection Systems 


Wayne E. Ault—The steps in the pro- 
duction of a rocket motor—from raw ma- 
terial to finished device—are probably 
the most intricate and precise ever re- 
quired. Complicated chemistry and chem- 
ical engineering employed in the selec- 
tion, handling, and processing of liquid 
or solid fuel requires the genius of the 
scientist, the design capabilities of the 
engineer, and the best possible fire pro- 
tection program. 

The well organized fire safety program 
is necessary to the chain of production 
techniques and cannot be replaced in 
full measure by any insurance. Loss of 
life, production, product, or time is ir- 
replaceable. 

Many of the needs of such a [ire safety 
program can be borrowed from the steel 
industry or elsewhere. Protection of ware- 
houses, production buildings, and other 
industrial facilities is provided in most 
cases by automatic sprinkler systems. Pro- 
tection has been developed for highly 
automatic and expensive machinery such 
as that used in steel mills. Fire protec- 
tion systems are tailormade for oil cellars, 
reduction mills, power generation or trans- 
former equipment, electric motors and 
controlrooms, and paint spray booths. 

Specialized, automatic fire detection and 
extinguishing systems are being designed 
for the processing and handling of exotic 
fuels. “Millisecond” is a new word in 
the fire protection field. Techniques have 
been developed and work is continuing 
to acquire millisecond responses and op- 
erating times. 

More consideration is being given to 
the design of production and handling 
equipment to prevent fire accidents, so 
far as humanly possible. Each compo- 
nent, each process, and each sequence of 
operations must be analyzed for its po- 
tential contribution to fire and accident. 


Emphasis on Personnel Safety 
Helps Cut Production Costs 


John T. Ryan Jr.—Metalworking people 
say the cost-price squeeze in their in- 
dustry will be even more severe in 1961 
than it was in 1960. So even greater ef- 


fort must be turned toward reducing costs 
and improving efficiency to maintain a 
reasonable profit margin. Management 
has long recognized the thorough safety 
program as an important factor in achiev- 
ing those objectives. Perhaps 1961 offers 
a new challenge for further improvement 
of the industry record on time, man- 
power, and money losses caused by on- 
the-job injuries. 

The cost of accidents is well known 
by industrial management. Figures from 
the National Safety Council dramatically 
illustrate the size of those losses and the 
great opportunity for sizable savings. Ex- 
ample: The latest statistics show a total 
of 230 million mandays lost in 1959 be- 
cause of work accidents. In the last dec- 
ade, 2.75 billion mandays were lost. That 
is equivalent to shutting down every 
manufacturing plant in the nation for 
eight months. 

In dollars, work accidents cost the in- 
dustries in the U. S. about $4.2 billion 
in 1959. Half that amount was in visible 
costs, such as wages, medical expenses, 
and insurance. The other half was in 
damage to equipment and materials, pro- 
duction delays, and time lost by em- 
ployees not involved in the accidents. 

The job of safety progress will be done 
—as it has been in the past—by dedicated 
safety engineers working with enlightened 
management. But an important role can 
also be played by the manufacturer of 
safety equipment. 

e@ He can provide knowhow and guid- 
ance in proper use of safety equipment. 
© He can develop new equipment and 
provide new services that help the safety 
engineer do his job more economically and 
more efficiently. 

@ He can help overcome employee re- 
sistance to safety equipment by improv- 
ing its comfort, quality, appearance, and 
over-all design. 

@ He can be alert to new hazards aris- 
ing from advancing technology and sug- 
gest possible remedies. 


Continuous Strip Detectors 
Offer Faster Fire Control 


Walter E. Morgan Jr.—Still more appli- 
cations in industry are expected for con- 
tinuous strip fire detectors. They have 
been used around the engines of military 
and commercial aircraft for more than 
a decade. The strips, heat sensitive 
throughout their length, offer greater pro- 
tection than was previously possible with 
industrial spot detectors. 

They are being used to protect such 
industrial equipment as air preheaters 
and coal feed nozzles in powerplants, or 
gas generators and furnaces in the chemi- 
cal and petrochemical industries. Appli- 
cations are expected in heat exchangers, 
pipelines, kilns, refractory walls and 
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stacks, pebble bed heaters, catalytic bed 
type reactors, quench tanks, ducts, and 
filters. 

The detectors give early warning of 
overheat before dangerous conditions de- 
velop. They are alert to generalized over- 
temperature throughout a zone and to 
localized hot spots. Warning of impend- 
ing fire outbreak allows preventive ac- 
tion to be taken. 

The detectors can be used with on-off 
type control equipment, or with record- 
ers to provide continuous, visual moni- 
toring of temperature conditions. They 
are also excellent for use in systems that 
detect fire, sound an alarm, and operate 
automatic, fire extinguishing systems. 
Such use is especially important in auto- 
mated, unmanned operations. 


POLLUTION CONTROL 


Progressive Plants Get Help 
From Dust Control Engineers 


E. A. Carsey—Industrial expansion and 
anticipated development programs will 
be subjected to a close, hard look in 
1961. Dust control, pneumatic handling, 
and allied systems will be carefully stud- 
ied, evaluated, and improved where pos- 
sible. 

Industrial management will undoubt- 
edly take advantage of the specialized 
engineering knowledge and techniques of- 
fered by the dust control industry. Main- 
tenance and repair personnel will benefit, 
relieving them of such time consuming 
problems as design and installation. 

General design trends are toward the 
use of higher line velocities, smaller di- 
ameter pipes, and closer study of the 
many applicable metals. Abrasion resistant 
steels and coated or protected metals will 
be used to prevent wear and corrosion. 

Air replacement systems, long neglected, 
will receive more consideration. Smaller 
systems that offer production flexibility 
within department areas, seem to be gain- 
ing favor over the larger installations. 
Production costs, as always, will be given 
prime consideration in 1961, which prom- 
ises to be highly competitive. 


Demand for Precipitators 
Growing in Steel Industry 


K. O. Shafer—Recent surveys indicate 
that steel industry applications of electro- 
static precipitators are equaling the fly 
ash applications for public utilities. That 
trend will probably continue. 

Precipitators have been installed in 
steel mills to clean gases from basic oxy- 
gen furnaces, open hearths, sinter plant 
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windboxes, scarfing machines, blast fur- 
naces, and coke ovens. 

The steel industry is using an increas- 
ing number of precipitators on open 
hearths. One company is installing open 
hearth precipitators to clean 1.2 million 
cu ft per minute at one plant and fa- 
cilities to clean gases at 950,000 cu ft a 
minute at another plant. If that trend 
continues, the steel industry will eventu- 
ally represent more than 50 per cent of 
the electrostatic precipitator business. 

Local air pollution codes are becom- 
ing more and more stringent; steel com- 
panies are attempting to clean up sources 
of air pollution. 


Fabric Improvements Herald 
Filtering of Hotter Gases 


W. O. Vedder—Rigid air pollution control 
regulations become increasingly numerous, 
especially for elevated temperature metal- 
lurgical problems. Progress has been made 
in the control of high temperature fumes 
and dust with fabric filters. 

Many variables influence the design of 
air pollution control systems and equip- 
ment. Costly mistakes have been made 
when those factors were not considered. 
Each installation must be engineered to 
satisfy given conditions and requirements. 
The specialized nature of each problem 
should be recognized; individuals with ex- 
tensive experience in dust and fume con- 
trol should be consulted. 

Improvements in the construction and 
treatment of filter fabrics, particularly 
those made of glass fiber materials, have 
resulted from operating experience. Sev- 
eral full scale installations have been de- 
veloped with experience gained from pilot 
installations. Collection efficiencies of 
equipment that is properly designed and 
applied are well within specified require- 
ments. 

Filter cleaning methods (especially for 
glass fiber filters) are being improved to 
provide more effective cleaning and ex- 


tended fabric life. 


Self-Servicing Devices Gain 
In Air Pollution Control 


Charles D. Wright—Requirements for air 
cleaning and control of dust and dirt in 
primary metal production are being de- 
fined within narrow limits, with emphasis 
on equipment that requires minimum 
maintenance or is self-servicing. Devices 
with extraordinary performance and main- 
tenance features are available. 
Metalworking managers are investigating 
the adoption of plant-wide air condition- 
ing to a greater extent than ever before 
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in designing new assembly and finishing 
facilities. Requirements for air cleaning 
in such facilities vary from the minimum, 
where filters are needed only to prevent 
heavy accumulations of dirt in the general 
ventilation system, to the highly sensitive 
and exacting needs of precision assembly 
areas, where filters must remove extreme- 
With 


that range of requirements, it is increas- 


ly small particles of dust and dirt. 


ingly evident that successful, minimum cost 


(Please turn to Page 262) 
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AT UNIVERSAL-CYCLOPS’ NEW COSHOCTON PLANT: 
Stainless gets a fine finish fast 


All the rolling at Universal-Cyclops Steel Corporation’s new stainless strip - 
finishing plant at Coshocton, Ohio, is accomplished on two rolling mills [7 ™ 
designed and built by Bliss’ Rolling Mill Division. Stee!s rolled include 
all standard AISI grades in widths up to 24 inches. 
Workhorse of the two mills is the 4-high reversing mill shown above. It 
is ruggedly built to stand heavy rolling stresses developed at speeds as 
high as 1000 fpm. Auxiliary equipment includes a three-stop coil entry 
ramp, coil buggy and mandrel-type payoff reel, flattener and feed roll, 
tension reels and coil buggies. 
The two-high Bliss temper mill (right) is used principally for straight 
chromium grades of stainless providing proper hardness and a lustrous 
finish to the strip. An unusual design feature is the absence of an entry 
guide box, eliminating a source of dirt accumulation and strip scratching. 
These two mills at Universal-Cyclops are typical of the modern approach 
to rolling mill design you'll find at Bliss. For other examples of our work, 
write us today for your complimentary copy of the 84-page Bliss Rolling 
Mill Brochure, Bulletin 40-B. 


R * S S Bliss is more than a name tsa cu 
E. W. BLISS COMPANY, Rolling Mill Division, Salem, Ohio 


SINEe 1857 Subsidiary: The Matteson Equipment Company, Inc., Poland, Ohio 





The PERFECT FIT! 


“Job-Mated” cranes by Shepard Niles fit the job 
picture perfectly because each one is built to meet 
exact on-the-job conditions. The ideal combination of 
capacity, clearance, speed and controls is specified to 
assure years of highly efficient, economical service, 
and to keep wear and maintenance to a minimum. 


With the most complete line of quality-built cranes in 
America to choose from, you can be sure you have the 
right crane for the job—a “Job-Mated” crane by 
Shepard Niles—from 500 Ibs. to 500 tons. 


For further information on Shepard Niles cranes, and 
how they can improve your plant operation, write for 


a descriptive bulletin, and ask to have a Shepard Niles 
representative call at your convenience. 


GHEPARD NILE 


CRANE AND HOIST CORPORATION 
2306 Schuyler Ave., Montour Falls, N.Y., U.S.A. 
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(Continued from Page 259) 
operation of air cleaners and ventilation 
systems depends on air filter selection. 
Complete evaluation of air filtering equip- 
ment must take into account the long 
term cost of owning and operating and 
the ability of devices to give required re- 
sults with a minimum of inspection and 
service. 

Plant-wide air conditioning imposes 
severe requirements for the collection of 
room generated dust and dirt. Economic 
factors of total air conditioning require 
dust collection and air recirculation in 
many areas where simple exhaust was 
previously considered adequate. 

Suppliers of air filters and dust control 
equipment are prepared to meet foreseeable 
needs in all areas of metalworking, from 
mining to product finishing. New ap- 
proaches to old problems and new equip- 
ment for special applications are under 
constant investigation. 


MACHINERY 


Floorsweeper’s Productivity 
Boosted with Better Machines 


Orville C. Hognander—Fatigue easing fea- 
tures will figure prominently on floor 
cleaning machines in 1961. That will 
mean greater productivity from floor 
cleaning personnel—lower cost per square 
foot—and generally improved morale. 
Example: A typical, cylinder type, 16 
in., floor cleaning machine (a husky old 
warhorse introduced in 1945 for removing 
grease-caked dirt from factory floors) was 
pushed back and forth by hand last year. 
This year, the completely redesigned ma- 
chine propels itself forward or in reverse; 
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born at 
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from bins to bikes... 


Sheffield has the right bolts 


Sheffield bolts do a better fastening job in made to your specifications, get in touch with 
thousands of products and applications, rang- your Sheffield Man. 

ing from huge grain bins to backyard bike 

repairs. 


Why? Because every Sheffield bolt is a preci- 
sion product, made to fine tolerances and qual- 
ity controlled from furnace to finished bolt. 
Sheffield’s bolt plant is one of the world’s SHEFFIELQ 
largest. It’s staffed by a team of metallurgists, Camco 

\//® 


engineers and research experts who specialize 
in bolts. 





These are some of the reasons why you'll get 
the right bolts from Sheffield, and get them 
right on time. Whether your needs are for 
standard bolts, special bolts or bolt products 


BOLT PRODUCTS 


SHEFFIELD DIVISION 


Sheffield Plants in Kansas City, Tulsa and Houston 





AMC ARMCO STEEL CORPORATION 


WW" OTHER DIVISIONS AND SUBSIDIARIES: Armco Division + The National Supply Company + Armco Drainage & Metal 
Products, Inc. * The Armco International Corporation * Union Wire Rope Corporation «+ Southwest Steel Products 
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and plates | | } ; 


These Thomas All-Steel 
Multiple Punches will han- 

le beams, angles, channels 
and wide plates. Offered 
in 150-, 225- and 300-ton 
sizes, they will accommo- 
date beams from 3” to 36” 
WF and plates up to 72” 
with minimum changing 


of tools. 
he trond is to Thomas. 
68 


Write for detailed information on the 
size to meet your needs, either with or 
| without a Thomas Spacing Table. 





( Macuine MANUFACTURING Co. 
PITTSBURGH 23, PA. 





PUNCHES *e SHEARS ¢ PRESSES * BENDERS ¢« SPACING TABLES 
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Rodent Guard for Electric Motor 


THEY SAVE MONEY 
by letting 


“DIAMOND” DO IT 


For nearly half a century we have been furnishing perforated metal 
sheets, plates and parts to manufacturers of industrial equipment 
and household appliances, at lower cost than if the work were done 
in their own shops. No magic — just because we are especially 
equipped and organized for that type of work. 

Let us quote on YOUR requirements. When given sufficient infor- 
mation, our experienced engineers are often able to make money- 
saving suggestions and always welcome an opportunity to do so. 


Our new 32-page catalog illustrates a great variety of perforated metal patterns 
and gives complete working data. Also shows many modern applications. Write 
for Catalog 59. No charge or obligation. 


DIAMOND MANUFACTURING CO., WAXSMAUNS PENNA. 







































































Grille for Electric Heater 





Manufacturers of DIAMOND Perforated Metal Panels for Modern Acoustical Ceilings. 
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the operator merely guides it. Other im 
provements: More efficient vacuum sys 
tem, increased horsepower, more safety 
devices, and better soilage pickup capacity. 

The machine is used mostly in narrow, 
congested aisles; it illustrates trends in 
mechanization, even for walk behind, floor 
cleaning machines. Previously, complete 
self-propulsion was limited mostly to rid 
ing machines used in main aisles. 

Power sweepers will also show marked 
improvement in 1961. Major changes will 
include increased power and capacity for 
heavy duty work in foundries. Larger 
sweepers will have integral soilage pickup 
and dust control, pull through vacuum 
systems, power agitated filters, and larger 
capacity hoppers. 

Another important development: Intro 
duction of the “system” approach to floor 
maintenance. The plant will plan its 
floor care program as a complete unit, in 
stead of in isolated segments. Techniques, 
materials, and machines will be adopted 
on a selective, scientific basis, for plant 


wide efficiency, economy, and safety 


Rotary Type Air Compressor 
Reduces Maintenance Problems 


Terence Caffrey—Air compressor devel 
opments in the last few years have pro 
duced a machine ideally suited to in- 
dustrial needs—the oil flooded, rotary 
compressor. It compresses air efficiently 
but eliminates many of the maintenance 
requirements of other machines. It has 
no piston rings or intake and discharge 
valves, so it requires none of the serv 
ice associated with those items. 

Delivered air is extremely free of oil, 
because entrained oil is removed from the 
air before it leaves the machine by an 
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efficient separatory system. Air tempera- 
ture doesn’t exceed 200° F during com- 
pression; oil that is carried over is not 
carbonized or modified in any way. That 
eliminates the fouling of air lines in the 
plant with carbon and varnish, which 
would reduce the line capacity and pos- 
sibly cause explosions. 

The machine is virtually vibrationless 
and has a low noise level. That allows 
it to be placed anywhere in a plant with- 
out causing discomfort to nearby per- 
sonnel. It is small; it offers further sav- 
ings in floor space by having no ex- 
ternal moving parts that have to be 


guarded. 


Industrial Designers 
Use ‘Compact’ Concept 


H. W. Rainey—The trend toward the 
compact is not confined to the auto in- 
dustry. For example, manufacturers of 
heating, ventilating, air conditioning, and 
air cleaning equipment are constantly 
aware of the customer’s need for equal or 
better performance in less space. 

It is smart business for the metalwork- 
ing manufacturer to analyze his prod- 
ucts from the space saving viewpoint. In 
1960, for instance, our company intro- 
duced a fan that gives the same _per- 
formance as bulkier equipment but takes 
only half the space. We hope to con- 
centrate on space saving in other prod- 
ucts introduced in 1961. 

In planning products to save space, we 
often find that old ideas can be com- 
bined successfully with up-to-date tech- 
nology. An idea that wasn’t practical 
some years ago because of the state of 
technology at that time can often be 
re-engineered. 
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*Examples shown are greatly enlarged cross-sectional views of selected standard ar al shapes 


The right shape plus the right finish 
equals lower production costs 


with CONTINENTAL® round and special shaped wire 


Face up to the pleasant fact that you can often shave your production 
costs appreciably—and win extra sales—by choosing the right shape in 
wire. You save because you eliminate forging, stamping, rolling or ma- 
chining operations. What's more, you can get these ready-made shapes 
(and many others than shown) in bright, galvanized, coppered, liquored, 
or tinned finishes that save further in polishing and plating. If you use 
low and medium low carbon steel wire in any shape, form or finish, by all 
means learn what Continental can offer you. We have 
solved literally thousands of problems involving wire. 
We'd love to have a shot at solving yours. 


ONTINENTAL 


WIRE 
Write for free copy of our new wire manual 


CORPORATION KOKOMO, INDIANA 


PRODUCERS OF: Manufacturer's Wire in many sizes, tempers, and finishes, including Galvanized, KOKOTE, 
Flame Sealed, Coppered, Tinned, Annealed, Liquor-Finished, Bright and special shaped wire. Also Welded 
Wire Reinforcing and Galvanized Fabric, Nails, Continental Chain Link Fence, and other products. 





of SANDVIK SPRING 
STEEL QUALITY 
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For up to 40 years 

S Specialty $ — This list of exacting applications is the 
, strongest proof of Sandvik steel’s consistent quality. 
1 Compressor Valves Over the years, these users have found that 
2 Band Saws when product performance depends on specific physical properties, 
3 Piston Ring Springs | high fatigue life, accurate and uniform flatness, 
; straightness, gauge, width and finish, Sandvik quality 
4 Conveyor Belts » BOSE» , 1 ) 
4 is well worth its price. 

5 Doctor Blades 
Ask your nearest Sandvik office for further 
information or technical assistance. 


SPRING STEEL SPRINGS onktTeF lis CU 7 wane seve 


CA 
22 © B= 


SANDVIK STEEL, INC. 


1702 Nevins Road, Fair Lawn, N. J. SWarthmore 7-6200 
N. Y. C. Algonquin 5-2200 
Branch Offices: 
Cleveland * Detroit * Chicago * Los Angeles 
SANDVIK CANADIAN LTD. 

P. O. Drawer 1335, Sta. O. Montreal 9, P. Q. 
Works: Sandviken, Sweden 








PRODUCTS 


and equipment 


Flow Forming Unit Uses Two Rollers 


CONTOURED, conical, and cy- 
lindrical missile parts up to 70 in. 
in diameter and 84 in. long can be 
turned out on a Filoturn shear 
forming unit designed for the Al- 
lison Div., General Motors Corp. 
The machine (made by Lodge 


. . » It handles 70 in. blanks of stainless, brass 
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& Shipley, Cincinnati) can back 
flow cylinders up to a maximum 
length of 140 in. It can process 
flat or preformed blanks of steel, 
stainless steel, aluminum, or brass 
in a maximum thickness of 1!/ in. 

The unit is designed to reduce 


3/, in. mild steel or 5% in. stainless 
90 per cent in a single operation 
or pass. 


© With the Floturn process, Alli- 
son expects to get a raw material 
saving (via weight) of more than 


. . - At high rates of feed and material reduction 








Work is stripped hydraulically 


50 per cent and savings in machin- 
ing time of more than 80 per cent. 

The company says the process 
permits cutting the number of 
forgings used in a missile case from 
four, 48 in. long cylinders to three, 
28 in. long cylinders. A girth weld 
is eliminated, and the flowing proc- 
ess reduces the wall thickness to 
the proper dimension without ma- 
chining. A bonus: The strength 
and hardness of the formed part 
are built up. 


®@ The unit has two opposing roller 
slides connected by a special crown. 

Allison says the dual roller de- 
sign permits heavy feed rates and 
high material reduction. Each in- 
dependently controlled and syn- 
chronized roller slide can exert a 
force of 70,000 lb on the workpiece. 
Each roller is equipped with an 
overriding hydraulic motor that 
brings the roller up to operating 
speed before it contacts the blank. 
Correct roller speed helps prevent 
scuffing and irregularities in the 
work surface. It also prevents 
damage to the forming roller. The 
roller heads provide for the mount- 
ing of 20 in. (diameter) roller 
rings of various shapes. 


@ Hydraulic Tracers control the 

in and out movement of the two 

roller slides. 
Tracing 


styluses follow  tem- 


255 


from mandrel 


Each Tracer system has an 
hydraulic pump and 


plates. 
individual 
motor. 

Separate template supports are 
provided on each side of the ma- 
chine bed. A micrometer adjust- 
ment permits positioning the tem- 
plates in three directions. Tem- 
plates and supports are protected 
from damage or dirt. 


@ The tailstock has a live center 
that holds the blank on the man- 
drel during the flowing operation. 

A yielding tailstock provides a 
smooth and continuous carriage 
feed during the entire operation. 
For back flowing operations involv- 
ing parts longer than 84 in., the 
tailstock can be removed to permit 
cylindrical workpieces to flow be- 
yond the tailstock end of the ma- 
chine. 


@ The bed is a casting about 34 ft 
long by 7 ft wide. 

The bed does not take any load 
from the feed of the machine (it’s 
absorbed by the feed rods). The 
torsional load from work rotation 
is absorbed. The bed also supports 
the headstock, guides the machine 
carriage, provides a rigid template 
mounting, and serves as a reservoir 
for the coolant system. 


@ All hydraulic equipment _ is 
mounted on top of the carriage to 


Long cylinders can be formed 


minimize hose requirements. 

Each function has a_ separate 
pump and motor. All draw from 
a common reservoir built into the 
top of the carriage. 

The work stripper is hydraulical- 
ly actuated and uses the feed cyl- 
inders as a power source. 

For further information, write 
Lodge & Shipley, 3055 Colerain 
Ave., Cincinnati, Ohio. 


Air Powered Unit Moves 
Pellets by Vibration 


BULK QUANTITIES of pelleted 
metals can be moved by a totally 
enclosed, air powered, vibrating 
conveyor that eliminates dust and 
contamination problems. 

Even the most brittle materials 
can be carried without chipping or 
breaking, says the company. Flow 
is started and stopped by a quick 
acting valve and can be regulated 
by adjusting the air supply pres- 
sure. 

Four coil springs provide sup- 
port and isolate vibration from 
surrounding structures. The unit 
can be cleaned with common clean- 
ers without damage to the conveyor 
or vibratory unit. 

For further information, write 
Cleveland Vibrator Co., 2828 Clin- 
ton Ave., Cleveland 13, Ohio. 
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REDES/GNED...REBUILT...RELIABLE 


Development of a LINDE welding process does not stop with its introduction. In the past 
18 months, we have invested over 3000 laboratory manhours to further improve the 
UNIONARC welding process and equipment. New: portable UAM-2 machine, simplified 
UAW-2 torch, refined consumables. Improved equipment for an improved CO, steel 
welding process, featuring 

-». wear-resistant flux and wire-guide tubes, super-hard ‘’Steilite’’ torch body 

+.. automatic flux-CO, shutoff valve for precise flow of consumables 

.-.Stainless-steel hopper funnel for smooth flux feed 

.». serrated V-groove drive roll (patent pending) for positive wire feed 

«+. miniature machine —300 Ibs. lighter, uses 50% less space 

..- refined flux that increases metal deposition rates 

-+.proven results: dependable operation with minimum maintenance. 
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Portable machine... produces 30-ipm... top-quality welds 


One of the nation’s largest construction-equipment manufacturers field-tested 15 UNIONARC 
UAM-2 machines full time—three shifts a day, six days a week—over 2000 hours per week. 
Maintenance has averaged less than 2 hour per machine per week, a downtime factor of 
less than 0.5 per cent. This is tested reliability that insures process advantages: 

... cost as low as 27¢/lb. of metal deposited —- 

..- deposition rates as high as 25 lb./hour =. 

.». Speed over 30 ipm on \% in. carbon-steel fillets — 

... quality to strictest specifications — ASME, Military, Bureau of Shipping 

... full penetration requiring less preparation, fewer passes, less wire. 


On a production basis, these advantages mean substantial savings. A western pipe manu- 
facturer saved 25¢/ft. of weld on 28,000 feet of welds. A southwestern fabricator reduced 
welding time on three on-site storage tanks (9500 ft. of welds) from 1850 manhours to only 
700 manhours. A northern manufacturer eliminated expensive reworking of code assem- 
blies, gained 100% weld acceptance with UNIONARC compared to 50% to 90% with 
covered electrodes. A mid-western manufacturer eliminated beveling, and reduced pass 
and wire requirements on Schedule 40 pipe by 2:1 and 8:1 ratios respectively. 


UNIONARC welding is an ideal process for carbon steel. On a production basis, it is 
Unquestionably faster and more economical than other CO, or covered electrode processes. 
It uses a wide range of readily-available, low-cost wires that meet any application need. 
It uses one flux, one low-cost CO, shielding gas. It has the speed and weld quality of 
manual submerged-arc welding, with the advantage of weld visibility. It is a sound, well- 
engineered process designed primarily for Pe ng: work on carbon steel. 
For these applications, the new UNIONARC UAM-2 offers outstanding cost advan- 
tages with a field-proven low-maintenance factor that produces clear-cut profit for its user. 
For detailed information or a live demonstration, call your nearest LINDE office, 


“Linde,” “Unionarc” and "Union Carbide” are registered LINDE * U N 1 ON 
trade marks of Union Carbide Corporation COMPANY CAR BI DE 
Division of Union Carbide Corporation 
270 Park Avenue, New York 17, N.Y. 
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JANUARY 


Jan. 8-11, Institute of Scrap Iron & Steel 
Inc.: Annual meeting, Fontainebleau 
and Eden Roc Hotels, Miami Beach, 
Fla. Institute’s address: 1729 H_ St. 
N.W., Washington 6, D. C. Assistant 
executive vice president: William  S. 
Story. 

Jan. 9-11, Twenty-second Annual Min- 
ing Symposium: Norshor Theater, Du- 
luth; headquarters at Hotel Duluth. 
Sponsored by University of Minnesota 
in co-operation with Minnesota Chap- 
ter of AIME&ME. Information: Uni- 
versity of Minnesota, Center for Con- 
tinuation Study, Minneapolis 14, Minn. 


Jan. 9-13, Society of Automotive Engi- 
neers Inc.: International congress and 
exposition, Cobo Hall, Detroit. Society’s 
address: 485 Lexington Ave., New York 
17, N. Y. Secretary: Joseph Gilbert. 

Jan. 10, Hoist Manufacturers Association: 
Annual meeting, Statler-Hilton Hotel, 
Cleveland. Association’s address: 1 
Thomas Circle, Washington 5, D. C. 
Executive secretary: J. H. Peritz. 

Jan. 17-19, Instrument Society of America: 
Winter instrument-automation confer- 
ence and_ exhibit, Sheraton-Jefferson 
Hotel and Kiel Auditorium, St. Louis. 
Society’s address: 313 Sixth Ave., Pitts- 
burgh 22, Pa. Executive director: Wil- 
liam H. Kushnick. 

Jan. 18, Metallurgical Society of AIME: 
Third AIME mechanical working con- 
ference, Penn-Sheraton Hotel, Pittsburgh. 
Society’s address: 29 W. 39th St., New 
York 18, N. Y. Secretary: R. W. Shear- 
man. 

Jan. 18, Steel Plate Fabricators Associa- 
tion: Annual meeting, Lago Mar Ho- 
tel, Ft. Lauderdale, Fla. Association’s 
address: 105 W. Madison St., Chicago 
2, Ill. Secretary: J. Dwight Evans. 

Jan. 19, Engineers Joint Council: Annual 
meeting, Biltmore Hotel, New York. 
Council’s address: 29 W. 39th St., New 
York 18, N. Y. Secretary: L. K. Whee- 
loc k. 

Jan. 19-21, Southern Industrial Distribu- 
tors Association: Midyear meeting, Palm 
Beach Biltmore Hotel, Palm Beach, Fla. 
Association’s address: 1626 Fulton Na- 
tional Bank Bldg., Atlanta 3, Ga. Sec- 
retary-treasurer: E. L. Pugh. 

Jan. 23-24, Industrial Heating Equipment 
Association Inc.: Winter meeting, Dear- 
born Inn, Dearborn, Mich. — Associa- 
tion’s address: Association Bldg., Wash- 
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ington 6, D. C. Executive vice presi- 
dent: Robert E. Fleming. 

Jan. 23-26, Plant Maintenance Show: In- 
ternational Amphitheatre, Chicago. In- 
formation: Clapp & Poliak Inc., 34] 
Madison Ave., New York 17, N. Y. 

Jan. 30-Feb. 3, American Society for Test- 
ing Materials: Committee week, Nether- 
land-Hilton Hotel, Cincinnati. So- 
ciety’s address: 1916 Race St., Phila- 
delphia 3, Pa. Executive secretary: 
Thomas A. Marshall Jr. 

Jan. 31, Steel Kitchen Cabinet Manufac- 
turers Association: Annual meeting, 
Sheraton Towers Hotel, Chicago.  As- 
sociation’s address: 910 Park Bldg., 
Cleveland 14, Ohio. 
tary: Sandford Curtiss. 


Executive secre- 


FEBRUARY 


Feb. 5-9, Associated Equipment Distribu- 
tors: Annual convention and_ exhibit, 
Biltmore and_ Statler Hotels, Los 
Angeles. Distributors’ address: 30  E. 
Cedar St., Chicago 11, Ill. Executive 
secretary: P. D. Hermann. 

Feb. 10-12, American Electroplaters So- 
ciety: Interim meeting, Statler-Hilton 
Hotel, Hartford, Conn.  Society’s ad- 
dress: 445 Broad St., Newark 2, N. J. 
Executive secretary: John P. Nichols. 

Feb. 13-15, American Management As- 
sociation: Personnel conference, Palmer 
House, Chicago. Association’s address: 
1515 Broadway, New York 36, N. Y. 

Feb. 15-17, American Management As- 
sociation: Marketing conference, Hotel 
Roosevelt, New York.  Association’s 
address: 1515 Broadway, New York 36, 
N. Y. 

Feb. 16-17, National Industrial Conference 
Board Inc.: General session for all as- 
sociates, Waldorf-Astoria Hotel, New 
York. Board’s address: 460 Park Ave., 
New York 22, N. Y. Secretary: Her 
bert S. Briggs. 

Feb. 20-22, American Management Associa- 
tion: General management conference, 
Hetel Olympic, Seattle. Association’s 
address: 1515 Broadway, New York 36, 
N. Y. 

Feb. 23, Cutting Tool Manufacturers As- 
sociation: Annual meeting, Harmonie 
Club, Detroit. Association’s address: 
416 Penobscot Bldg., Detroit 26, Mich. 
Executive secretary: Martin J. Ewald. 

Feb. 23-24, Alloy Casting Institute: Win 
ter meeting, Boca Raton Hotel, Boca 
Raton, Fla.  Institute’s address: 1001 
Franklin Ave., Garden City, N.Y. 


Executive vice president: E. A. Schoefer. 


of Meetings 





Feb. 26-Mar. 1, American Institute ol 
Chemical Engineers: National meeting, 
Hotel Roosevelt, New Orleans. _ Insti- 
tute’s address: 25 W. 45th St., New 
York 36, N. Y. Secretary: F. J. Ant 
werpen. 

Feb. 26-Mar. 2, Metallurgical Society of 
AIME: Annual meeting, Ambassador 
and Chase-Park Plaza Hotels, St. Louis. 
Society’s address: 20 W. 39th St., New 
York 18, N. Y. Secretary: R. W. Shear 
man. 

Feb. 27-Mar. 1, Association of Iron & 
Steel Engineers: Western meeting, Hotel 
Statler, Los Angeles. Association’s ad 
dress: 1010 Empire Bldg., Pittsburgh 
22, Pa. Managing director: T. J. Ess. 


MARCH 


Mar. 1-2, Malleable Founders’ Society: 
Technical and operating conference, 
Pick-Carter Hotel, Cleveland. Society’s 
address: 781 Union Commerce Bldg., 
Cleveland 14, Ohio. 
president: Lowell D. Ryan. 

Mar. 5-8, American Road Builders As- 
sociation: Annual convention and ex 
hibit, Chalfonte-Haddon Hall, Atlantic 
City. N. J. Association’s address: 600 
World Center Bldg., Washington 6, 
D. C. Executive vice president: L. W 
Prentiss. 

Mar. 5-9, American Society of Mechani- 
cal Engineers: Gas turbine power con 
ference and exhibit, Shoreham Hotel, 
Washington. Society’s address: 29 W 
39th St.. New York 18, N. ¥ 
tarv: O. B. Schier. 

Mar. 11-15, National Association of Sec- 
ondary Material Industries Inc.: Annual 
convention, Fairmont and Mark Hop 
kins Hotels, San’ Francisco. Associa 
tion’s address: 271 Madison Ave., New 
York 16, N. Y Administrator: M. ] 
Mighdoll. 

Mar. 13-14, Steel Founders’ Society of 
America: Annual meeting, Drake Hotel, 
Chicago. Society’s address: 606 Termi 
nal Tower, Cleveland 13, Ohio. Execu 


Kermit Donald 


Executive vice 


tive vice president: | 
son, 

Mar. 13-17, Industrial Diamond Associa- 
tion Inc.: Annual Hollywood 
Beach Hotel, Hollywood, Fila. Associa 
tion’s address: 587A Newark-Pompton 
Turnpike, Box 175, Pompton Plains, 
N. J. Executive manager: Mrs. Mar 
garet J. McGinnis. 

Mar. 13-17, National Association of Cor- 

Annual 


meeiing, 


rosion Engineers: convention 
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ind exhibit, Statler-Hilton Hotel, Buf- 
falo. Association’s address: 1061 M&M 
Bldg., Houston 2, Tex. Executive sec- 
retary: T. J. Hull. 

Mar. 13-17, Society of Automotive Engi- 
neers Inc.: National automobile meet- 
ing, Sheraton-Cadillac Hotel, Detroit. 
Society’s address: 485 Lexington Ave., 
New York 17, N. Y. Secretary: Joseph 
Gilbert. 

Mar. 15-17, Electronic Industries Associa- 
tion: Committee meetings, Statler-Hilton 
Hotel, Washington. Association’s ad- 
dress: 1721 DeSales St. N.W., Washing- 
ton 6, D. C. Secretary: James D 
Secrest. 

Mar. 20-24, American Society for Metals: 
Western metal congress and exposition, 
Pan-Pacific Auditorium, Los Angeles. 
Society’s address: Metals Park, Novelty, 
Ohio. Managing director: Allan Ray 
P tnar 


APRIL 


Apr. 4-7, Society of Automotive Engi- 
neers: National aeronautic meeting and 
display, Hotel Commodore, New York. 
Society’s address: 485 Lexington Ave., 
New York 17, N. Y. Secretary: Joseph 
Gilbert 

Apr. 6-7, American Society of Mechanical 
Engineers: Management engineering 
onference (ASME-SAM), Statler-Hilton 
Hotel, New York. Society’s address: 29 
W. 39th St., New York 18, N. Y. Sec- 

). B. Schier. 

Apr. 10-11, American Society of Mechani- 
cal Engineers: Maintenance and plant 

Bancroft Hotel, Worcester, 
Mass. Society’s address: 29 W. 39th St.. 
New } 18, N. Y. Secretary: O. B 
Schier 

\pr. 10-12, Metallurgical Society of AIME: 
National open hearth steel conference 
und blast furnace, coke oven, and raw 

iterials conference, Sheraton Hotel, 
Philadelphia. Society’s address: 29 W 

ith St., New York 18, N. Y. Secretary 
R. W. Shearman 

Apr. 11-14, Copper & Brass Warehouse 
Association: Annual meeting, Broadmoor 
Hotel, Colorado Springs, Colo. Associa 

1900 Arch St., Philadel 

Thoma 


retary: ( 


tion’s address: 
phia 3, Pa. Executive secretary 
A. Fernley Jr 

Apr. 12-14, Metallurgical Society of AIME: 
International symposium on agglomera 
ion, Sheraton Hotel, Philadelphia. So 
ciety’s address: 29 W. 39th St., New 
York 18, N. ¥ scretary: R. W. Shear 


Apr. 17-19, Fifth Conference on Manu- 

facturing Automation: Cosponsored by 
Manufacturing En 
Maga 
University, La 


Information: K. E. Glancy, 


Purdue University, 
Council, Automation 


Purdue 


gineering 


Education, Purdue 
Penton Bldg.. 


Adult 
or fut "7 ili , 

Cleveland l >, Ohi 
Apr. 17-21, American Welding Society: 
Annual convention and exhibit, Com 
1odore Hotel and Coliseum, New York. 
Society’s address: 33 W. 39th St., New 
York 18, N. Y. National 

Fred L. Plummer 

Apr. 20-21, National Association of Sheet 
Metal Distributors: Spring meeting 
Sheraton-Cleveland Hotel, Cleveland 


secretary 


Association’s address: 1900 Arch St., 
Philadelphia 3, Pa. Executive secretary: 
Thomas A. Fernley Jr. 


Apr. 23-27, American Ceramic Society 


Inc.: Annual meeting, Royal York Ho- 
tel, Toronto, Ont. Society’s address: 
4055 N. High St., Columbus 14, Ohio. 
General secretary: Charles S. Pearce. 


Apr. 23-27, Scientific Apparatus Makers 


Association: Annual meeting, Greenbrier 
Hotel, White Sulphur Springs, W. Va. 
Association’s address: 20 N. Wacker 
Dr., Chicago 6, Ill. Executive vice 
president: Kenneth Andersen. 


Apr. 24-26, Association of Iron & Steel 


Engineers: Spring conference, Sheraton 
Hotel, St. Louis. Association’s address: 
1010 Empire Bldg., Pittsburgh 22, Pa. 
Managing director: T. J. Ess. 

Apr. 24-27, Metal Powder Industries Fed 
eration: Annual meeting and_ show, 
Sheraton-Cleveland Hotel, Cleveland. 
Federation’s address: 60 E. 42nd St., 
New York 17, N. Y. Executive secre- 
tary and treasurer: Kempton H. Roll. 


Apr. 26-27, Metallurgical Society of AIME: 


Technical conference on high tempera- 
ture materials, Pick-Carter Hotel, Cleve- 
land. Society’s address: 29 W. 39th St., 
New York 18, N. Y. Secretary: R. W. 
Shearman. 

Apr. 30-May 3, National Screw Machine 
Products Association: Annual meeting. 
Somerset Hotel, Boston. Association’s 
iddress: 2860 E. 130th St., Cleveland 
20, Ohio. Executive vice president 
Orrin B. Werntz. 


MAY 


May 1-2, American Zine Institute Inc.: 
Joint annual meeting with Lead Indus- 
tries Association, Drake Hotel, Chi- 
cago. Institute’s address: 292 Madison 
Ave., New York 17, N. Y. Executive 
vice president: J. L. Kimberley. 

May 7-11, American Society of Mechani 
cal Engineers: Hydraulic Division con- 
ference, Queen Elizabeth Hotel, Mon- 
treal, Que. Society’s address: 29 W. 
39th St.. New York 18, N. Y. Secre- 
tary: O. B. Schier. 

May 8-9, American Society of Mechani- 
cal Engineers: Lubrication symposium, 
Hotel Deauville, Miami Beach, Fla. 
Society’s address: 29 W. 39th St., New 
York 18, N. Y. Secretary: O. B. Schier. 

May 8-12, American Foundrymen’s So- 
ciety: Annual convention and exhibit, 
Brooks Hall and Civic Auditorium, San 
Francisco. Society’s address: Golf and 
Wolf Roads, Des Plaines, Ill. General 
manager: W. W. Maloney. 

May 14-17, Copper & Brass Research As- 
sociation: Annual convention and ex 
hibit, Homestead Hotel, Hot Springs, 
Va. Association’s address: 420 Lexing- 
ton Ave., New York 17, N. Y. Manag 
ing director: Theodore E. Veltfort. 

May 17-19, Society for Nondestructive 
Testing: Eastern regional convention, 
Sheraton-Mt. Royal, Montreal, Que. So- 
ciety’s address: 1109 Hinman Ave., 
Evanston, Ill. Secretary: Philip D 
Johnson. 

May 18-19, National Industrial Confer- 
ence Board Inc.: General session for all 
associates on economics, Waldorf-As- 
toria Hotel, New York. Board’s ad- 


dress: 460 Park Ave., New York 22, 
N. Y. Secretary: Herbert S. Briggs. 
May 21-24, Industrial Heating Equipment 
Association Inc.: Spring meeting, Home- 
stead Hotel, Hot Springs, Va. Associa- 
tion’s address: Association Bldg., Wash- 
ington 6, D. C. Executive vice presi- 

dent: Robert E. Fleming. 

May 22-25, American Society of Mechani- 
cal Engineers: Design engineering con- 
ference and show, Cobo Hall, Detroit. 
Society’s address: 29 W. 39th St., New 
York 18, N. Y. Secretary: O. B. Schier. 

May 22-26, American Society of Tool & 
Manufacturing Engineers: Annual con- 
vention and exhibit, Statler-Hilton Ho- 
tel, New York. Society’s address: 10700 
Puritan Ave., Detroit 38, Mich. Execu- 
tive secretary: Harry E. Conrad. 

May 24-25, American Iron & Steel Insti 
tute: Annual meeting, Waldorf-Astoria 
Hotel, New York.  Institute’s address: 
150 E. 42nd St., New York 17, N. Y. 
Secretary: George S. Rose. 

May 24-26, Electronic Industries Associa- 
tion: Annual convention, Pick-Congress 
Hotel, Chicago. Association’s address: 
1721 DeSales St. N.W., Washington 6. 
D. C. Secretary: James D. Secrest. 


JUNE 


June 4-7, National Association of Pur- 
chasing Agents: Annual meeting and 
exhibit, Conrad Hilton Hotel, Chicago. 
Association’s address: 11 Park Place, 
New York 7, N. Y. Executive secre- 
tary: G. W. H. Ahl. 

June 4-9, Society of Automotive Engineers: 
Summer meeting, Chase-Park Plaza Ho- 
tel, St. Louis. Society’s address: 485 
Lexington Ave., New York 17, N. Y. 
Secretary: Joseph Gilbert. 

June 5-7, American Society for Quality 
Control: Annual convention and exhibit. 
Sheraton Hotel, Philadelphia. Society’s 
address: 161 W. Wisconsin Ave., Mil- 
waukee 3, Wis. Administrative secre- 
tary: W. P. Youngclaus Jr. 

June 5-9, Society of the Plastics Indus- 
try Inc.: National conference and show, 
Coliseum, New York. Society’s address: 
250 Park Ave., New York 17, N. Y. 
Executive vice president: William T. 
Cruse. 

June 6-8, Instrument Society of America: 
Summer conference and exhibit, Toron- 
to, Ont. Society’s address: 313 Sixth 
Ave., Pittsburgh 22, Pa. Executive di 
rector: William H. Kushnick. 

June 8-9, Malleable Founders’ Society: 
Annual meeting, Broadmoor Hotel, 
Colorado Springs, Colo. Society’s ad 
dress: 781 Union Commerce Bldg.. 
Cleveland 14, Ohio. Executive vice 
president: Lowell D. Ryan. 

June 11-15, American Society of Mechani- 
cal Engineers: Summer annual meeting. 
Statler-Hilton Hotel, Los Angeles. So- 
cietv’s address: 29 W. 39th St., New 
York 18, N. Y. Secretary: O. B. Schier. 

June 12-15, National District Heating As- 
sociation: Annual meeting, Wentworth- 
by-the-Sea, Portsmouth, N. H. Associa- 
tion’s address: 827 N. Euclid Ave., Pitts- 
burgh 6, Pa. Secretary-treasurer: John 
F. Collins Jr. 

June 14-16, American Society of Mechani- 
cal Engineers: Applied mechanics con- 
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ference, Illinois Institute of Technology, 


Chicago. Society’s address: 29 W. 39th 
St.. New York 18, N. Y. Secretary: 
QO. B. Schier. 

tune 14-17, Drop Forging Association: 
Annual meeting, Greenbrier Hotel, 
White Sulphur Springs, W. Va. As- 
sociation’s address: 1121 Illuminating 
Bldg., 55 Public Square, Cleveland 13, 
Ohio. Executive vice president: Dwight 
M. Allgood. 

june 16-19, National Association of Metal 
Finishers: Annual meeting, Statler-Hil- 
ton Hotel, Boston. Association’s ad- 

1] Park St. Montelair, N. J. 
Executive director: P. Peter Kovatis. 

June 18-20, Alloy Casting Institute: Annual 
meeting, Homestead Hotel, Hot Springs, 
Va. __Institute’s address: 1001 Franklin 
Ave.. Garden City, N. Y. Executive 
vice president: E. A. Schoefer. 

June 18-23, American Electroplaters So- 
ciety: Annual convention, Statler-Hilton 
Hotel, Boston Society’s address: 445 
Broad St., Newark 2, N. J. Executive 
secretarv: John P. Nichols. 

June 19-21, American Marketing Associa- 
tion: Meeting and exhibit, Ambassador 
Hotel, Los Angeles. Association’s ad- 

E. Monroe St.. Chicago 3, 
itive director: Vance E. Lock- 


caress: 


Nart. 

June 22-23, Refractories Institute: Annual 
meeting, Greenbrier Hotel, White Sul- 
phur Springs, W. Va. Institute’s ad- 
dress: 180] First National Bank Bldg.. 
Pittsburgh 22, Pa. Executive secretary: 
Avery C. Newton. 

June 25-30, American Society for Testing 
Materials: Annual meeting, Chalfonte- 
Haddon Hall, Atlantic Citv, N. J. So- 
ciety’s address: 1916 Race St., Philadel- 
phia 3, Pa. Executive secretary: Thomas 
4. Marshall Tr 

June 26-27, Society: 

vacuum 


Vacuum 
Fifth annual conference on 
tallurgy, jointly sponsored with New 
York Universitv. University Heights 
Campus of NYU, New York. Society’s 
address: Box 1282, Boston 9, Mass. Sec- 
retary: Harold C. Weingartner. 
June 28-30. American Society of Me- 
chanical Engineers: Joint automatic con 
ee 


American 


rol conference, University ot Colorado, 

Boulder, Colo. Society’s address: 

WM 9th St.. New York 18, N. ¥ Sec- 
5. Schier 


AUGUST 


Aug. 16-19, 
National 

Hotel, 

address: 485 


c(t 


Society of Automotive Engi- 
West Coast meeting, 
Portland, Oreg. So- 
Lexington Ave., 
Secretary: Joseph 


SEPTEMBER 


Instrument Society of America: 
meeting in conjunction with fall 


und exhibit, Los Angeles. 
addres 313 Sixth Ave., Pitts- 
i 22, Pa. Executive director: Wil- 
lian H Kushnick 
Sept. 12-14, Electronic Industries Associa- 
tion: Committee and section meetings, 
Hotel, New York.  Associa- 
72 YeSales St. N.W., 


r in 
Biltmore 


tions address 


Washington 6, D. C. Secretary: James 
D. Secrest. 

Sept. 14-15, American Society of Mechani- 
cal Engineers: Engineering management 
conference (ASME-AIEE), Hotel Roose- 
velt, New York. Society’s address: 29 
W. 39th St., New York 18, N. Y. Sec- 
retary: O. B. Schier. 

Sept. 17-21, Nonferrous Founders’ Society: 
Annual meeting, Shawnee Inn, Shawnee- 
on-Delaware, Pa. Society’s address: 1604 
Chicago Ave., Evanston, Ill. Executive 
secretary: Herbert Scobie. 

Sept. 24-28, Pressed Metal Institute: Annual 
meeting, Grand Hotel, Point Clear, Ala. 
Institute’s address: 3673 Lee Rd., Cleve- 
land. Ohio. 

Sept. 25-26, Steel Founders’ Society of 
America: Fall meeting, Homestead Ho- 
tel, Hot Springs, Va. Society’s address: 
606 Terminal Tower, Cleveland 13, 
Ohio. Executive vice president: F. Ker- 
mit Donaldson. 

Sept. 25-28, Association of Iron & Steel 
Engineers: Annual convention, Penn- 
Sheraton Hotel, Pittsburgh. Associa- 
tion’s address: 1010 Empire Bldg., Pitts- 
burgh 22, Pa. Managing director: T. J. 
Ess. 

Sept. 27-28, American Die Casting Insti- 
tute Inc.: Annual meeting, Edgewater 
Beach Hotel, Chicago. Institute’s ad- 
dress: 366 Madison Ave., New York 
17, N. Y. Secretary: David Laine. 


OCTOBER 


Oct. 1-5, Electrochemical Society  Inc.: 
Fall meeting, Hotel Statler, Detroit. So- 
ciety’s address: 1860 Broadway, New 
York 23, N. Y. Executive secretary: 
Robert K. Shannon. 

Oct. 4-6, American Machine Tool Distribu- 
tors’ Association: Annual meeting, Penn- 
Sheraton Hotel, Pittsburgh. Association’s 
address: 1500 Massachusetts Ave. N.W.., 
Washington 5, D. C. General manager: 
James C. Kelley. 

Oct. 5-7, American Ceramic Society Inc.: 
Refractories Division, Bedford Springs 
Hotel, Bedford, Pa. Society’s address: 
4055 N. High St., Columbus 14, Ohio. 
General secretary: Charles S. Pearce. 

Oct. 9-13, Society of Automotive Engi- 
neers: National aeronautic meeting and 
display, Ambassador Hotel, Los Ange- 
les. Society’s address: 485 Lexington 
Ave., New York 17, N. Y. Secretary: 
Joseph Gilbert. 

Oct. 10-12, National Electronics Confer- 
ence Inc.: Annual convention and ex- 
hibit, Sherman Hotel, Chicago. Con- 
ference’s address: 228 N. LaSalle St., 
Room 2104, Chicago, Ill. Executive 
secretary: R. J. Napolitan. 

Oct. 18-20, Gray Iron Founders’ Society 
Inc.: Annual meeting, Royal York Ho- 
tel, Toronto, Ont. Society’s address: 
930 National City-E. 6th Bldg., Cleve- 
land 14, Ohio. Executive vice presi- 
dent: Donald H. Workman. 

Oct. 18-20, Packaging Institute: 23rd 
annual forum, Biltmore Hotel, New 
York. Institute’s address: 342 Madison 
Ave., New York 17, N. Y. Executive 
director: Charles A. Feld. 

Oct. 19-21, Foundry Equipment Manu 
facturers Association Inc.: Annual meet- 
ing, Greenbrier Hotel, White Sulphur 


Springs, W. Va. Association’s address: 
Suite 202, 1 Thomas Circle, Washing- 
ton, D. C. Secretary: C. R. Heller. 
Oct. 23-27, American Society for Metals: 
43rd national metal congress and expo- 
sition, Cobo Hall, Detroit. Society’s 
address: Metals Park, Novelty, Ohio. 
Managing director: Allan Ray Putnam. 
Oct. 25-29, National Tool & Die Manu- 
facturers Association: Annual meeting, 
Huntington-Sheraton Hotel, Pasadena, 
Calif. Association’s address: 907 Public 
Square Bldg., Cleveland, Ohio. Execu- 
tive vice president: George S. Eaton. 
Oct. 31-Nov. 1, National Metal Trades 
Association: Biennial meeting, Hotel 
Commodore, New York.  Association’s 
address: 222 W. Adams St., Chicago 6, 
Ill. Secretary: Charles L. Blatchford. 


NOVEMBER 


Investment Casting Institute: 
Annual meeting, North Park Hotel, 
Chicago. Institute’s address: 27 E. Mon- 
roe St., Chicago 3, Ill. Executive di- 
rector: H. P. Dolan. 

Nov. 7-10, Packaging Machinery Manufac- 
turers Institute: PMMI show of 1961, 
Cobo Hall, Detroit. Institute’s address: 
60 E. 42nd St., New York 17, N. Y. 
Executive director: Russell L. Sears. 

Nov. 7-11, Automotive Parts Rebuilders 
Association: Annual convention and 
trade show, Hotel Biltmore, Los Ange- 
les. Association’s address: 220 S. State 
St.. Chicago 4, Ill. Executive director: 
Nathan M. Roberts. 

Nov. 16-17, National Foundrv Association: 
Annual meeting, Savoy-Hilton Hotel, 
New York. Association’s address: 4321 
St. Charles Rd.. Bellwood, Ill. Execu- 
tive secretary: C. T. Sheehan. 

Nov. 26, American Society of Mechanical 
Engineers: Winter annual meeting 
Statler-Hilton Hotel, New York.  So- 
ciety’s address: 29 W. 39th St., New 
York 18, N. Y. Secretary: O. B. Schier. 

Nov. 27-30, American Institute of Steel 
Construction Inc.: Annual convention, 
Boca Raton Hotel and Club, Boca 
Raton, Fla.  Institute’s address: 10! 
Park Ave., New York 17, N. Y. 

Nov. 27-Dec. 1, Exposition of Chemical 
Industries: Biennial convention and ex- 
hibit, Coliseum, New York. Informa- 
tion: International Exposition Co., 480 
Lexington Ave., New York 17, N.Y. 

Nov. 28-30, Electronic Industries Associa- 
tion: Committee and section meetings, 
Statler-Hilton Hotel, Los Angeles. As- 
sociation’s address: 172] DeSales St. 
N.W.. Washington 6, D. C.  Secre- 
tary: James D. Secrest. 

Dec. 3-6, American Institute of Chemical 
Engineers: 54th annual meeting, Hotel 
Commodore. New York.  Institute’s ad- 

25 W. 45th St., New York 36, 


Secretary: F. J. Antwerpen. 


Nov. 1-3, 


dress: 


N.Y. 


DECEMBER 
Dec. 6-8, Metallurgical Society of AIME: 


19th electric furnace conference, Penn- 
Sheraton Hotel, Pittsburgh. Society’s 
address: 29 W. 39th St., New York 18, 
N. Y. Secretary: R. W. Shearman. 
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UNITED ENGINEERING AND FOUNDRY COMPANY 
PITTSBURGH, PENNSYLVANIA 
Plants at Pittsburgh, Vandergrift, Youngstown, Canton, Wilmington 
SUBSIDIARIES: Adamson United Company, Akron, Ohio; Stedman Foundry and 
Machine Co., Inc., Aurora, Indiana 


Designers and Builders of Ferrous and Nonferrous Rolling Mills, Mill Rolls, Auxiliary Mill and 
Processing Equipment, Presses and other heavy machinery. Manufacturers of Iron, Nodular 
lron and Steel Castings and Weldments. 











COVER \YOUR 


REQUIREMENTS 
| 


/ 


with RED CIRCLE SERVICE from Acme-Newport 


~ 


Any sudden gap in your steel inventory suggests a rush order to 


Acme-Newport for prefe 


rential Red Circle Service. Your order 


bears a bright red circle that alerts the entire organization to your 


need for speed. This unusual service is the result of flexible oper- 


ation and scheduling, modern equipment, and a series of laboratory 
checks that maintain highest quality even under pressure. When 
you need it good and you need it fast, ask Acme-Newport for 


Red Circle Service ! 





PRODUCTS OF ACME-NEWPORT STEEL 


Hot Rolled Steel in Coil 

Hot Rolled Pickled Steel in Coil 
Hot Rolled Sheets 

Hot Rolled Pickled Sheets 


| Cold Rolled Steel in Coil | Plates °y,” and /ighter 
full hard only Electrical Sheets 
| Cold Rolled Sheets Electric Weld Line Pipe 
Alloy Sheets and Plates !| Spiral Welded Pipe 
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Steel Outlook: Gradual Upturn 


STEELMAKERS will take a different route this 
year—upward instead of downward—but chances 
are they'll get to the same destination they 
reached in 1960. 

Production will probably be close to last year’s 
99.3 million ingot tons. It will be slightly less 
than the average for the last ten years (102 mil- 
lion). In 1958, the most recent offyear for the 
economy, steel output fell to 85.3 million tons. 
In 1954, it dropped to 88.3 million. 

The reason production won’t drop so much this 
time is that consumer inventories are close to 
rock bottom—the lowest in a decade. 


DURABLES LOOK SOFT— Although auto and 
appliance manufacturers are radiating confidence 
for 1961, most economists predict that: 1. Auto 
assemblies will drop into the 5.8 million to 6.3 
million bracket (from last year’s 6.7 million). 2. 
Appliance output won’t be much higher than it 
was in 1960. Since the automotive industry is 
steel’s biggest market (it takes about 20 per cent 
of the tonnage that is shipped annually), even a 
small drop in car production can cause the mills 
considerable distress. The trouble is compounded 
when there’s a general decline in spending for 
plant and equipment, and that’s what the econo- 


mists foresee. 


CANS, CONSTRUCTION UP— But the picture 
isn’t entirely bleak. Market analysts expect 
greater activity in at least two areas—containers 
(which take about 9 per cent of annual steel ship- 
ments) and nonresidential construction, Last 
year was a poor one for cans because of bad 
weather, smaller food packs, and increasing com- 
petition from plastic, glass, and aluminum con- 
tainers. 


PIPE SHIPMENTS TO GAIN— Even in mar- 
kets where steel consumption isn’t likely to in- 
crease, there may be a need for bigger steel ship- 
ments. Take oil country goods. Drilling activity 
will probably be no greater than it was in 1960, 
but consumer inventories are much lower than a 
year ago, so mill shipments may be as high as 
1.5 million tons (vs. 1.2 million tons last year). 


OUTLOOK BY QUARTERS— As inventory liq- 
uidation tapers off during the first quarter, stcel 
production will rise to meet consumption—but 
consumption will stay at a low level until the 
weather improves and construction picks up. Au- 
tomotive output will be less than it was in the 
fourth quarter (probably 1.5 million cars vs. 1.75 


Metalworking Week—Page 17 


million), and canmakers will keep tight control 
of their inventories. 

The second and third quarters will follow 
normal seasonal patterns—the second up moder- 
ately as construction and canning accelerate, the 
third off somewhat because of vacations in metal- 
working plants and auto model changeovers. 

The fourth quarter should be the best of the 
year—partly for seasonal reasons and partly be- 
cause of a general upswing in the economy. 
Automakers and appliance firms will be in vol- 
ume production of their 1962 models, and hous- 
ing starts will probably be at a peak. If steel 
buyers start worrying about another industry 
strike in mid-1962, when the present contract 
expires, they may start to replenish their stocks. 
A widespread shift toward inventory accumulation 
could boost fourth quarter steel output sub- 
stantially and push the year’s production well 
above 100 million ingot tons. 


HIGHER PRICES— A moderate price hike is al- 
most a certainty this year, in view of the higher 
employment costs that steelmakers have had to 
absorb and the resultant shrinkage of profits. 
Most observers think a move will be made either in 
the second quarter, when market conditions are 
more favorable, or in October, when the steel- 
workers get another wage increase. 
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AVERAGES 
5 CUTS PER 
MINUTE! 














Shears Bulky No. 2 and No.1 Heavy Melt Scrap 


Whether your scrap is uniform industrial, plate, Shear designed for your operation. You can en- 
structural or pipe . . . ship, railroad, automotive or joy greater competative advantages with Harris 
agricultural and the many types found on the Shears working on your yard. Talk with a Man 
average yard there is a Harris Hydraulic Scrap from Harris. 


Choose the Hydraulic Shear Crosshead Knife and S od 
Bed Arrangement best suited to your operation. wuuce 1889 


Only HARRIS makes this offer. 
7 
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QUARTERLY SURVEY 


CASTINGS 


Die, gray iron, malleable, nonferrous, steel. 
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CURRENT 
INVENTORIES 





60-90 


DAYS 


30-60 
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10 |! 0-30 
DAYS = 


DAYS DAYS 


vac6,, || LOWER | SAME | HIGHER 





2% | 31% 149%)! 16% 


61% 


2% 21% 





OTHER FORMED COMPONENTS... . 1% 


Forgings, stampings, springs, wire shapes. 


23% | 48%} 21% 


63% 19% 


7 To | 8% 








MACHINED COMPONENTS ...... 


Bearings, couplings, cylinders, gears, screw machine products. 


4% | 32%| 39%| 21% 


4%o I8% | 62% 20% 





ELECTRICAL EQUIPMENT, MOTORS. . 


14% | 28% | 38%] 14% 


6% || 19% | 63% | 18% 








PASTONERS 2 owe ccc cece eis 


4% | 32% | 40%| 15% 


9% 22% 61% 17% 





MECHANICAL RUBBER GOODS, BELTING 








10% | 46%| 35%| 7% 
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Part Buyers 


COMPONENT inventories appear 
to have reached the level desired by 
most buyers, The situation marks 
the end of a stockpile tailspin that 
lasted nearly a year. However, a 
buildup in the first quarter is not in 
sight. 

Of the purchasing agents re- 
sponding to STEEL’s quarterly sur- 
vey of components buyers, 30 per 
cent reveal reserves fell to lower 
levels than were reported in the 
last survey (see STEEL, Oct. 3, 
p. 98) and only 7 per cent had an 
upturn. However, respondents 
planning continued inventory re- 
ductions (19 per cent) and those 
planning increases (18 per cent) 
are the closest in several years, 
substantiating the belief that little 
change is expected in the first three 
months of this year. Buyers 
are continuing to hold commit- 
ments to the minimum to meet pro- 
duction schedules which are rarely 
hard pressed. 


@ Comparison Shows—The  over- 
all breakdown of present inven- 
tories vs. levels of three months 
ago comes out like this: 
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FIGURES are percentages of respondents to STEEL’s quarterly survey. 
UNDERSCORED figures show how most respondents reported. 


ay They Will Stand Pat 


Under 10 days 5 
10 to 30 days 31 
30 to 60 days 43 
60 to 90 days 16 
Over 90 days 5 


@ General Decline—The downturn 
in the fourth quarter, which ex- 
ceeded expectations, was empha- 
sized by a sharp shift of stocks into 
the 10 to 30 day category. In 
only four instances, did a product 
area fail to experience an across 
the board drop in categories over 
30 days: Electrical equipment and 
motors, which had a 1 per cent 
rise in the 30 to 60 day group and 
a 2 percentage point increase in 
the over 90 day category; castings 
were up 4 percentage points in the 
30 to 60 day period; other formed 
components registered no change 
in the 30 to 60 day column; rub- 
ber goods and belting failed to 
change in the three to six month 


group. 


@ Little Change Seen — Although 
little change in the total compo- 
nent inventory this quarter is indi- 


-cated, buyers of goods in two prod- 


uct areas plan further cutbacks of 
significant proportions. 

Purchasers of fasteners planning 
reductions outvoted those planning 
increases by 5 per cent. Twenty 
per cent of rubber goods and belt- 
ing buyers, already with low inven- 
tories, anticipate further reductions, 
while only 10 per cent will add to 
stock levels. 

Overstock mentions 
about the same as they were in 
October (20 per cent vs. 21 per 
cent). | Numerous products were 
mentioned, with electrical goods 
leading the surplus parade. Deliv- 
ery complaints ended a nine month 
slide, rising 7 percentage points 
over October gripes. Nevertheless, 
this is the second lowest level of 
such problems in more than two 
years, compared with 47 per cent 
last January and 30 per cent in Jan- 
uary, 1959. Electrical equipment 
and bearings were noted most fre- 
quently. But here, again, a good 
number of items were listed. The 
diversity of products in both over- 
stock and undersupply might indi- 
cate some inventory imbalances are 


remained 


present. 








Sheets, Strip... 


Sheet & Strip Prices, Pages 290 & 291 


Inquiry for sheets is a little more 
buoyant, but buying is not suf- 
ficiently active to tighten deliveries. 
Hot rolled can still be had within 
two weeks, cold rolled in two to 
four weeks, and galvanized in two 
to three. In the case of galvanized, 
the delivery situation, if anything, 
is a little easier than it has been 
lately. Shipments on specialties, such 
as electrical sheets and enameling 


Whatever your needs in slitting, 
coiling and shearing equipment 
for mill, factory or warehouse, 
STAMCO has the answer. STAMCO 


stock, average three weeks. 


The current delivery situation is 
likely to remain for some time, even 
though more buying is done over 
coming weeks. Some mills have been 
reporting better January and first 
quarter bookings, and this is likely 
to result in a gradual stepup in pro- 
duction. 


In general, no sharp upturn in 
ordering is anticipated. Appliance 
manufacturers’ requirements are ex- 
pected to lag over the next few 


_.. leader in 


Crameo...:: 


and shearing equipment 





has equipment available in a wide 
range of sizes and speeds for 
every coiling and sheeting 


operation. 


@ slitting and coiling lines 

® cut-to-length lines 

© flying shear lines 

® power squaring shears 

® continuous processing lines 


© mill equipment 


Giameo. Inc. 


New Bremen, 
Ohio, U.S.A. 


CONSULT THESE 
STAMCO SALES 
REPRESENTATIVES 











W. H. Millan 
STAMCO SALES. INC 


11955 Shaker Boulevara 
Cleveland 20, Ohio 








weeks, and the same is true of such 
lines as door bucks, office furniture 
and shelving, and shipping contain- 
ers. 

What the auto industry will do 
in the way of buying is uncertain. 
However, reports of satisfactory auto 
sales at some points lend support to 
the view January automotive re- 
quirements will be fairly satisfactory, 
and may be even better in February. 
Nevertheless, some steelmen express 
concern over forecasts of reduced 
auto production for all of 1961. 


Carbon and Alloy Steel 
Output Gains Indicated 


Carbon steel production in No- 
vember totaled 5,639,213 net tons, 
reports the American Iron & Steel 
Institute. That compares with 6,298,- 
683 tons in October and 6,556,824 
in November, 1959. The total for 
the first 11 months this year was 
85,562,780 tons vs. 73,775,134 in 
the same period of last year. 

Production of alloy steel (other 
than stainless) in November 
amounted to 460,755 tons vs. 501,- 
933 in October and 606,258 in No- 
vember last year. The total for the 
first 11 months this year was 6,942,- 
481 tons compared with 6,716,037 
in the like period of 1959. 

Output of stainless and heat re- 
sisting steels in November was 7],- 
972 tons against 67,764 in October 
and 104,525 in November, 1959. 
During the first 11 months this 
year, the total was 936,499 net tons 
vs. 965,642 in the same period of 
1959. 


Steel Bars... 
Bar Prices, Page 289 


Hot carbon bar producers antic- 
ipate a little better business this 
month, both from the standpoint 
of orders and shipments. They 
look for no strong demand pres- 
sure, however, until the quarter is 
pretty well along. 

Producers of cold finished bars 
are offering carbon steel for ship- 
ment within ten days to two 
weeks, where there’s hot stock on 
hand. Most of the converters have 
substantial stocks of hot bars. Most 
also have some finished cold drawn 
bars on hand that are available for 
prompt shipment. 

One feature of the cold drawn 

(Please turn to Page 284) 
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A roll’s life 
holds no secrets Men like National's metallurgist Joe Marsalka 


see to that. Before your roll is born, National helps select the proper composition, grade and 
hardness. As it is being produced, our metallurgists carefully control chill locations, pouring 
procedures and heat treatment. When the roll is “full-grown” ultra-sonic testing equipment 
checks its internal soundness making sure your roll is ready for the tough life ahead. Even after 
your roll is shipped, National keeps in touch with its performance in your stand. This intimate 
knowledge of roll life is one reason we are able to consistently produce quality steel, iron and 


nodular iron rolls. It’s a big reason why... NATIONAL’S THE GROWING NAME IN ROLLS. 





[Fedde 


— NATIONAL ROLL & FOUNDRY DIVISION 


> . GENERAL STEEL CASTINGS CORPORATION, Avonmore, Pennsylvania 


fa General Stee! Castings Corporation, General Offices: Granite City, Il. Plants: Granite City, IIl., Eddystone, Pa., Avonmore, Pa 


aa | 








Subsidiary: St. Louis Car Company, St. Louis, Mo. 
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Kearney & Trecker machine tools 
quality . . . greater economy and 





TF Series Knee Type Milling Machines 


Strikingly new milling machines feature 
twin screw knee support for greater rigid- 
ity; mew control center for ease of opera- 
tion; improved Mono-Lever and Automatic 
Cycle Table Control; front-mounted back- 
lash eliminator; adjustable saddle clamping 
gib; three bearing spindle that increases 
rigidity eight times over spindles without 
center bearing support, and many other 
features. TF’s are available in five sizes 
Plain (left), Universal and Vertical (right) 
styles from 10hp to SOhp. (Catalog No. 
TF-58) 


CH & S Series Knee Type Milling 
Machines 


These modern knee type milling ma- 
chines incorporate the latest design and 
operating features . . . greater capacity 
for power, speeds and feeds. Machines 
are available in Plain, Universal and 
Vertical styles . . . 5 to 15hp. (Catalog 
No. CH-59 and S-60) 





Attachments and Accessories 


A complete selection for every milling requirement to convert 
standard machines into special purpose tools. Provide maximum 
productivity by supplementing with any of the various Kearney 
& Trecker standard attachments. Bulletins available on request. 


$—— 


Y Model 2D Rotary Head 


Rotary head motion, combined with milling 
machine’s ability to do boring, slotting, drill- 
ing, vertical milling, circular and angular 
milling, transmits complete blueprint into 
metal without changing setup. Speed range 
250 to 4000 rpm; feed range .0002 to .008 ipr; 
rotary head feed range (16 changes) 2 to 3 
rpm. (Catalog No. D-20) 





offer you more productivity and 
performance than ever before... 








ODAY, Kearney & Trecker gives you sev- central control grouping... profit-making 
eral complete new lines of knee and bed features typical of the advanced design you'll 
type milling machines, precision boring ma- find on every machine shown 
chines and special production machines to For complete information on these new 
meet growing metalworking needs. machines, see our nearest representative. Ask 
Note the exclusive twin-screw support of for catalogs listed here, or write Dept. ST58, 
the massive knee and saddle on the new TF Kearney & Trecker Corp., Milwaukee 14, Wis. 


Series milling machines...the compact, 


— ™ Mil-waukee-Mil Series 
ee 

New bed-type design features: 2 table 
widths; 6 table sizes; 2 spindle head 
sizes with 3 speed ranges in each size; 
6 different hp ratings; 72 standard mod- 
els available in Simplex and Duplex 
Models. (Catalog No. MM-58) 


Special Rotary Indexing 
and Transfer Machines 


This 5-station rotary indexing 
machine features standard 
units: feed slides, quill feed, 
drill power units and rotary 
index table. Other special ma- 
chines available. (Catalog No. 
SMD-10 and Data Sheet 1076) 


Numerically controlled 
MILWAUKEE-MATIC 


This single unit, tape-controlled ma- 
chining center, unifies three basic pro- 
cesses — milling, drilling and boring. 
It is flexible automation of simple and 
complex machining operations on 
small- and medium-size lot produc- 
tion. Thirty-one tools are changed 
automatically on this new tape-con- 
trolled production machine. 
(Catalog No. TG-58) 


F< Ram Head Milling Machines 


Machine combines standard horizontal spindle with separate 
motor-driven vertical spindle mounted on sliding Ram. Ram may 
be equipped with either Universal, Vertical or Quill type head. 
Machines available in No. 2 to No. 4 sizes, Plain and Universal 
styles (Catalog No. RH-10) 











K Baer REE . 
Machine Tools Since 1898 








(Concluded from Page 280) 
bar market is a recent spurt in 
government buying for arsenals and 
ammunition depots. However, 
some arms shops are delaying bar 
order placements pending installa- 
tion of new machinery. Orders 
for cold drawn bars have been 
placed by the Raritan (N. J.) Ar- 
senal, 135 tons going to the Supe- 
rior Drawn Steel Co., Monaca, Pa., 
and 180 tons to the Hercules 
Drawn Steel Corp., Toledo, Ohio. 


Tin Can Shipments Down 
In First Ten Months 


Shipments of tin cans totaled 
416,795 tons in October compared 
with 552,975 in September this year 
and 383,227 in October, 1959, re- 
ports the Census Bureau. The total 
for the first ten months was 4,137,- 
831 tons, down from 4,334,353 in 
the like period last year. 

The movement of aluminum cans 
was 1504 tons in October, 1534 in 
September this year, and 16,275 in 
the first ten months. 

Tin cans for fruit and fruit juices 
amounted to 53,906 tons in Octo- 
ber vs. 76,971 in September; for 
vegetable and vegetable juices, 94,- 
899 in October vs, 185,530 in Sep- 
tember. In October, 1959, 120,000 
tons of tin cans in both categories 
were shipped. 

In the first ten months, 640,341 
fruit and fruit juice cans 
and 736,456 tons of vegetable and 
vegetable juice cans were shipped. 
In the ten-month period of 1959, 
shipments in both categories 
amounted to 1,425,224 tons. 

The movement of tin beer cans 
totaled 59,035 tons in October, 71,- 
577 in September this year, and 
96,508 in October a year ago. Ship- 
ments in the first ten months 
amounted to 736,372 tons vs. 791,- 
656 in the same 1959 period. 


tons of 


Refractories ... 


Refractories Prices, Page 297 


An expansion program at the 
Bessemer (Ala.) Works of the Re- 
fractories Div., H. K. Porter Com- 
pany Inc., is scheduled for comple- 
tion in the spring. It includes a 
manufacturing building, equipment, 
and an expanded product line. All 
structural steelwork has been com- 
pleted, and 25 per cent of the new 
building is under roof. 

284 
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The structure will house a tun- 
nel kiln, eight bricks wide by 441 
ft long, a 134 ft dryer, and a four 
car shuttle kiln for production of 
special shapes and short run items. 


Wire... 


Wire Prices, Pages 291 & 292 
Production at the wire mills 
sagged sharply >2ver the holidays. 
The recovery may not be as quick 
as some observers think because 
most industrial wire items have 
been moving slowly in_ recent 
weeks, and the outlook for the first 
quarter is not too clear. 

A Connecticut highway closing 
Jan. 3 calls for heavier carbon 
grades, including 570 tons of mat 
reinforcement. 


Tubular Goods... 


Tubular Goods Prices, Page 295 

Despite the yearend slump, the 
outlook appears to be a little better 
in the steel pipe and tubular goods 
market at the start of the first quar- 
ter. Demand for oil country goods 
is still improving. (December vol- 
ume was the best for some produc- 


ers since the first quarter last vear.) 
At the same time, distributors of 
merchant pipe are entering slightly 
heavier orders for January-Febru- 
ary shipment. 

The pickup in ordering is limit- 
ed, but it is expected to increase 
steadily, accelerating as construc- 
tion is resumed on a broad scale 
this spring. Many pipe distributors 
are still holding back their orders, 
knowing they can get prompt ship- 
ments when needed. 

Competition for merchant pipe 
tonnage among distributors is re- 
ported bringing out more liberal 
discounts on attractive tonnages. 


Distributors ... 


Prices, Page 296 

Bookings by steel service centers 
dropped 12 to 15 per cent last 
month from the November total, 
reflecting the usual seasonal fac- 
tors. Distributors anticipate a slight 
gain in January, but feel that their 
market will remain sluggish as long 
as mills make prompt shipments of 
orders calling for tonnages usually 
channeled through service centers. 

With demand light for practically 


Steel Shipments by Markets—October, 1960 


(Net tons; 


Markets: 
Converting, processing 
Forgings (except auto) 
Fasteners 
Warehouses: 
Oil & gas industry te 74,240 
All other ... : : > 756 
Total warehouse at = 830,715 
Construction: 
Rail transportation 
O:l] & gas .. 
All other 
Total construction 
Contractors’ Products 
Automotive: 
Cars, trucks, parts 
oo: ee eer 
Total automotiv 
Rail transportation: 
Rails, track, equipment 
Cars, locomotives 
Transit systems 
Total railroad 
Shipbuilding 
Aircraft 
O:1 & gas drilling 
Mining, quarrying, etc. 
Agricultural: 
Machinery 
All other .. sion ly 
Total agricultural ... 
Machinery & tools 
Elec. Machinery, etc. 
Appliances, etc. 
Other equipment 
Containers: 
Cans & closures .. 
Barrels, drums, etc 
All other . 
Total containers j 
Ordnance, other military . 11,601 
Nonclassified Ser Vesnntedasavae.s 173,621 
Total domestic shipments ......... 4,760,420 
BONED occ conses a aloe _ 183,203 
Total Shipments . 4,943,623 


Data from American Iron & Steel Institute. 
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all products, stocks are ample and 
well balanced. Secondary sheets 
are moving, but not at favorable 
price levels from the distributors’ 
viewpoint. Bars, plates, and struc- 
turals also are selling in restricted 
volume, 

The general price level at the 
yearend was somewhat lower than 
it was at the start of 1960. 

Joseph T. Ryerson & Son Inc. 
has announced addition of Reynolds 
aluminum to its steel service center 
stocks at Cincinnati. The new 
stocks consist of plates, sheets, rods, 
bars, structurals, and pipe. Tooling 
plates, tread plates, and building 
sheets are also carried, while serv- 
ice is being given on aluminum 
building products, such as roofing, 
siding, roof deck, and wall panels. 


November Blast Furnace 
Production Shows Decline 


Blast furnace production (pig iron 
and ferroalloys) in November to- 
taled 4,174,865 net tons (36,509 fer- 
roalloys), reports the American Iron 
& Steel Institute. That compares 
with 4,510,819 tons (38,204 ferro- 
alloys) in October and with 4,219,- 
273 tons (20,172 ferroalloys) in 
November, 1959. 

Output in the first 11 months 
this year was 63,412,225 tons (572,- 
623 ferroalloys) with furnace opera- 
tions averaging 71.6 per cent of ca- 
pacity. That compares with 53,- 
132,756 tons (383,477 ferroalloys) 
and operations averaging 61.4 per 
cent in the like period of 1959. 

Production data by states for 
November and the first 11 months: 

Blast Furnace Production—November, 1960 

(Pig Iron, Ferromanganese, Spiegel) 


(Net tons) 


November, First 11 Months 

States 1960 1960 1959 
Mass., 

New York 286,370 
Pennsyl- 

vania .. 1,064,621 
Md., Va., 

Ww. Va. 376,115 
Ky., Tenn., 

ree 79,754 1,2 .562 
Alabama . 243.664 3,2 3,047 
RN airaca cece 700,098 1, 265 ,197,536 
790 


4,039,384 3,215,53 
16,047,191 3,358,636 


6,002,848 ,144,411 


Indiana .. 506,507 .9065, '813 

Illinois ... 314,944 008,618 

Michigan, 
Minnesota 346,990 

Colo., Utah, 
Calif. 255, 
Totals . 4,174 
*Includes 36,509 tons of ferromanganese 
spiegeleisen. 

**Includes 572,623 tons of ferromanganese 2 
splegeleisen. 

tIncludes 383,477 tons of ferromanganese « 
spiegeleisen. 

Data from American Iron & Steel Institute. 


4,699,031 
02 3,453, 664 Fie ag 5 
65 ” 


8 67 
4,8 »132 
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convert metal turnings 
into cash 


 rtentenetentanteteanteniaell 


Long, curly, troublesome metal turnings, reduced in an American Metal 
Turnings Crusher, can produce additional profits for your plant. 

Reduced to chip form, metal turnings bring $2 to $5 more per ton. 
Handling metal chips by shovel or pneumatic systems is easier, too, and 
chips require 75% less storage space than bulky machine turnings. You'll 


recover more cutting oil from chips .. . 


up to 50 gallons per ton! More 


important, American Metal Turnings Crushers pay for themselves and produce 
substantial profits for years to come. Models available with capacities rang- 
ing from 1 to 50 tons per hour. To get all the details, write American today. 


reclaim fused welding flux 


One industrial plant 
saved more than $10,000 
@ year by using an 
American Welding Flux 
Crusher to regranulate 
fused welding flux. Write 
American for details. 


IGINATORS AND MANUFACTURERS ) 
1539 MACKLIND 


PULVERIZER COMPANY 


OF RING CRUSHERS AND PULVERIZERS 


SAINT LOUIS 10, MISSOURI 





Pig Iron... 


Pig Iron Prices, Page 296 


Yearend dullness gripped the 
merchant iron market last week. 
Most consumers have refrained from 
making new purchases for several 
weeks in an effort to keep inven- 
tories at a minimum. 

Actual consumption is slow. 
Foundries are feeling the effect of 
reduced orders for castings from au- 
tomakers and other large users. 
Those supplying the railroad equip- 
ment industry are quiet. Lessened 
demand for cast iron pipe has 
brought on shorter workweeks in 
pipe plants and no improvement in 
this industry is expected to develop 
in the near future. 


Plates ... 
Plate Prices, Page 239 

Steel sales officials attribute cur- 
rent market softness in plates and 
structurals to seasonal factors. Cold 
weather and snow have forced a 
halt in some construction work, 
and the usual yearend efforts of 
consumers to keep inventories down 
have held mill shipments in check. 

Plate orders for January ship- 


ment are picking up a little, and 
some producers think the month’s 
shipments will run at least 5 per 
cent over those in December. 

But even if January brings mod- 


est improvement in volume, the 
first quarter probably won’t be 
much better than the fourth. Line 
pipe producers, currently needing 
business, won’t require many 
plates until February or March. 

Fabricating shops operating on 
small order backlogs have been 


buying cautiously, with sheared 
and universal plate shipments 
available from the mills in less than 
three weeks. Users are entering 
little first quarter tonnage, but Na- 
val shipyards are reported begin- 
ning to take quotations on tonnage 
required during that period, includ- 
ing 1860 tons for delivery to the 
Brooklyn Navy Yard. The Ports- 
mouth (N. H.) Navy Yard is plac- 
ing orders for high tensile grades 
for shipment this quarter. 


Rails, Cars... 
Track Material Prices, Page 292 

Domestic freight car awards in 
November declined to 3680 units 
from 5885 in October, reports the 
American Railway Car Institute 
and the Association of American 
Railroads. They were, however, up 
from the November, 1959, total 
3424 cars. 

November deliveries amounted 
to 3799 units vs. 4632 in October 
and 2218 in November, 1959. 

Backlogs as of Dec. 1 totaled 
14,603 cars on order in railroad 
shops and 8178 in commercial 
shops. Total: 22,781. 


Canadian Steel Output Up 
In First 11 Months 


While Canadian steel ingot pro- 
duction for the first 11 months of 
this year shows a slight gain over 
output in the like 1959 period, in- 
dications are the 1960 total will 
fall below the record set last year. 

Ingot output in November 
amounted to 436,699 tons, 79 per 
cent of rated capacity. It com- 


pared with 479,069 tons (83.9 per 
cent) in October and 532,499 tons 
(96.4 per cent) in November, 1959. 

In the 11 months, steel produc- 
tion totaled 5,339,002 tons vs. 5,- 
276,264 in the same 1959 period. 

Pig iron output in November was 
334,105 tons vs, 368,043 in Octo- 
ber, and 353,102 in November, 
1959. 

Production in the first 11 months 
totaled 3,984,479 tons vs. 3,810,741 
in the same period last year. Pros- 
pects are a yearly record will be 
set. 


Lake Shipments in 1960 
Largest in Three Years 


Combined shipments of iron ore, 
coal, and grain carried over the 
Great Lakes to Dec. I, in the 1960 
shipping season totaled 135,285,- 
631 net tons, highest for the period 
in three years, reports the Lake 
Carriers’ Association, Cleveland. 
Shipments in the same period the 
year before amounted to only 105,- 
125,970 tons, but the movement 
was curtailed by the steel strike 
that year. 

The November grain movement 
of 2,063,151 tons was the second 
highest since 1954. November was 
the first month since April in which 
U. S. lake vessels loaded more 
grain than overseas ships. They 
accounted for 58 cargoes vs. 42 for 
ships under foreign flags. 

Iron ore cargoes moved in No- 
vember totaled 1,942,980 gross 
tons, lowest for 11 years. Coal 
shipments of 3,613,805 tons fell to 


a seven year low. 





DISTRICT INGOT RATES 
(Percentage of capacity utilized) 
Week Ended Week Month 


Northeastern ..... 
Buffalo 
Pittsburgh ..... 
Youngstown ... 
Cleveland 
Detroit 
Chicago . 
Cincinnoti .... 
St. Louis 
Southern .. 
Western . . 
Total Industry . 
Index . 
(1947-49— 100) 
Net Tons . . 1,122 
(In thousands) 


1,325 1,393 


Current week’s figures ore preliminary. 


capacity (net tons): 


Institute. 





2,726 


Weekly 
2,849,306 in 1960 ‘ 
2,831,331 in 1959. Source: American Iron & Steel JA FEB 
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Price Indexes and Composites 


: aE 
FINISHED STEEL PRICE INDEX ne “ Labor Statistics) | 


1947-49=100 











1960-By Weeks 








eS ee eee eee ODOM CCE ee Re REE RRR eee 
1956 1957 [| 71959 _|[JAN. FEB.) MAR.| APR. MAY JUNE JULY! AUG SEPT] OCT | NOV_ [OEC | 





Dec. 27, 1960 Week Ago Month Ago Dec. Index Year Ago 


186.2 186.2 186.2 186.2 186.8 


Pipe, Line (100 ft) 195.430 Tin Plate, Electrolytic, 
AVERAGE PRICES OF STEEL (Bureau of Labor Statistics) Casing, Of Well, ae S ae i tak i ee 
(100 ft) 201.080 Black Plate, Canmaking 
Week Ended Dec. 27 Casing, Weil, Alloy Quality (95 Ib base box) 
Prices include mill base prices and typical extras aid deductions. Units (100 ft) ... .»» 315.213 Wire, Drawn, Carbon . 
are 100 Ib except where otherwise noted in parentheses. For complete Tubes, Boiler (100 ft) ... 51.200 Wire, Drawn, Stainless, 
description of the following products and extras and deductions ap- Tubing, Mechanical, Car- 430 (Ib) .... 
slieable to themn, write to Sra. bon (100 ft) .... 27.005 Bale Ties (Bundles) 
Tubing, Mechanical, Stain Nails, Wire, 8d Common. 
Rails, Standard No. 1... 5 less, 304 (100 ft) - 194.268 Wire, Barbed (80-rod spool) 
Rails, Light, 40 Ib i Bars, ot Carbon ..... 6.675 Tin plate, Hot-dipped, 1.2% Woven Wire Fence (20-rod 
. " nforcing ....... . Ib (95 Ib base box) .. 10.100 roll) . mete 
Bars, C.F., Carbon 
, C.F., Alloy . ees 
Bars, C.F., Staink 3 
in. (per wheel) ....... : ab) Sao eae inless, ; ’ STEEL's FINISHED STEEL PRICE INDEX 
Plates, Carbon ......... ; 
Structural Shapes ....... Sheets, H.R., Carbon .... . Dec. 28 Week Month Year 
Bars, Tool Steel, Carbon Sheets, C.R., Carbon .... . 1960 Ago Ago Ago 
(ib) : Sheets, Galvanized ...... . Index (1935-39 avg—100) .. 247.82 247.82 247.82 247.82 
Bars, Tool Steel, Alloy, Oil Sheets, C.R., Stainless, 302 Index in cents per Ib .. 6.713 6.713 6.713 6.713 


Sheets, Electrical ........ 
Strip, C.R., Carbon ... . ' 
Strip, C.R., Stainless, STEEL's ARITHMETICAL PRICE COMPOSITES 
(ib) ...-. a vaoe : Finished Steel, NT ....... $149.96 $149.96 $149.96 $149.96 
Alloy, High Speed, W138, Strip, H.R., Carbon ... . No. 2 Fdry, Pig Iron, GT. 66.49 66.49 66.49 66.49 
& 4 Ti Ob) ...:. : = Black, Buttweld (100 Basic Pig Iron, GT 65.99 65.99 65.99 65.99 
Bars, H.R., Alloy ) zerhaad 
Bars, H. R.. Stainless, Pipe, Galv., Buttweld “(100 67.27 
TED? ase ive : ft) 


7.27 


Malleable Pig Iron, GT 67.27 67.27 67.2 
Steelmaking Scrap, GT 29.33 29.00 28.83 41.33 


Comparison of Prices 


Comparative prices by districts in cents per pound except as otherwise noted. Delivered prices based on 


FINISHED STEEL Dec. 28 Week Year 5 Yr PIG IRON, Gross Ton Dec. 28 Week Month Year 


nearest production point 


1960 Ago Ago Ago 1960 Ago Ago Ago 

H.R., Pittsburgh ‘ a. 5.675 * 4.65 Bessemer, Pittsburgh ...... $67.00 $67.00 $67.00 $67.00 

Bars, H. R.. Chicago . 5.675 ; 67 . 4.65 PASS, VORNEF 2s ccecsccscss 66.00 66.00 66.00 66.00 
Bars, H.R., ‘deld., Philadelphia 5. 97 ‘ ; : 4.90 

Bars, C.R., Pittsburgh is J 5.90 Basic, deld., Philadelphia .. 70.18 70.18 70.18 70.41 

Std., Pittsburgh ... No. 2 Fdry, NevilleIsland,Pa. 66.50 66.50 : 66.50 

, Std., Chicago No. 2 Fdry, Chicago ...... 66.50 66.50 ; 66.50 

, deld., Philadelphia. . 2 Fary, deld., Phila. .. 70.68 70.68 70.91 

faa 2 Fdry, Birmingham 62.! 62.50 62.50 

, Coatesville, No. 2 Fdry (Birm.),deld.,Cin. 70.2 70.20 : 70.20 

Sparrows Point, Malleable, Valley 66.5 66.50 ; 66.50 

Malleable, Chicago ......... 66.50 66.50 56. 66.50 

Ferromanganese, net tonst.. 245.00 245.00 245. 245.00 


RA WIRE 
So @Soo 


Claymont, Del. 
, H.R., Pittsburgh ... 
. 9 SO eee 
, C.R., Pittsburgh ... 


CAAA ARR a Re 
SERS SSse 


SCRAP, Gross Ton (Including broker's commission) 


Pittsburgh .. 6. . . : . No. 1 Heavy Melt, Pittsburgh $26.50 $26.50 $26.50 $41.50 

—" — ees) é \ ‘ — No. 1 Heavy Melt, E. Pa. 35.00 34.00 34.00 

C.R., Pittsburgh .... 7. y : 7.425 6.25 No. 1 Heavy Melt, Chicago. 26.5 26.5 26.00 
7.425 6.25-6.35 No. 1 Heavy Melt, Valley .. 26.5 26.5 26.50 
7.425 6.35 No. 1 Heavy Melt, Cleve. .. 23.! 23 23.50 
Wire, Basic, Pittsburgh .... ‘ . . 8.00 . No. 1 Heavy Melt, Buffalo : 23.50 
Nails, Wire, nonstock, Pitts. 8.95 : E 8.95 : Rails, Rerolling, Chicago 48.5 4 46.50 
Tin Plate (1.50 lb) box, Pitts. $10.65 . . $10.65 . No. 1 Cast, Chicago ...... 37.5 37.5 36.50 


‘*Including 0.35c for special quality. 
COKE, Net Ton 


SEMIFINISHED STEEL Beehive, Furn., Connisvl. .. $15 5.00 $15.00 


Billets, forging, Pitts. (NT) $99.50 $99.50 99. .t Beehive, Fdry., Connlsvl - 18.2 -25 18.25 
Wire rods, J,-%” Pitts. ... 6.40 ° 6.40 6 02 Oven, Fdry., Milwaukee .. 32. 32.00 32.00 
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Cut Boron Steel Costs with Grainal Alloys! 


They’re the efficient intensifiers for improving the hardenability of boron-containing constructional 
steels. In hot-forming both high- and low-alloy steels, Grainal Alloys give added protection against 
internal and external rupturing. 

Grainal Alloys lower steel costs by reducing other alloy requirements and, in stainless and heat-resistant 
steels, by cutting rejections resulting from heat checking. Grainal also insures uniform results from 
heat to heat. 

There are a number of regular and special grades of Grainal Alloy available. Ask your VCA represen- 
tative about them, or write for your copy of “Vancoram Grainal Alloys.” Vanadium Corporation of 
America, 420 Lexington Avenue, New York 17, N. Y. » Chicago » Cleveland - Detroit - Pittsburgh 


CORPORATION OF AMERICA 


Producers of alloys, metals and chemicals 








Mill prices as reported to STEEL, Dec. 28, cents per pound except as otherwise noted. Changes shown in italics 


e 
Steel Prices Code number following mill point indicates producing company. Key to producers, page 290; footnotes, page 292 
Johnstown,Pa. B2 .....6.40 BAR SIZE _— S. SHAPES — 
SEMIFINISHED ae ae PLATES BARS 


Aliquippa,Pa. J5 

NGOTS, Carbon, Forging . KansasCity,Mo. S5 ....6.65 PLATES, Carbon Steel BARS, Hot-Rolled Carbon Atlanta All 
Munn, Pa, US $76 Kokomo,Ind. C16 AlabamaCity,Ala. R2 ..5.30 (Merchant Quality) Joliet,IN. P22 .. 
INGOTS, Alley (nn) LosAngeles B3 . Aliquippa,Pa. J5 . ...5.30 Ala.City,Ala.(9) R2 Minnequa,Colo. C10 
Detroit S84 Pepe Minnequa,Colo. 





Ashland,Ky.(15) Al10 .. -5.30 Aliquippa,Pa.(9) J5 5.675 Niles,Calif. Pl 
+ ald Al : 5 


Pittsburgh J5 
Farrell,Pa. S3 .. 
Lowellville,O. S3 
Midland,Pa. C18 
Munhall,Pa, U5 
Sharon,Pa. S83 


BILLETS, BLOOMS & SLABS 
Carbon Rerolling (NT) 
Bartonville,Ill. K4 ...$82. 
Bessemer,Pa. U5 
Buffalo R2 ... 
Clairton,Pa, U5 
Ensley,Ala. T2 
Fairfield,Ala. T2 
Fontana,Calif. K1 
Gary,Ind. U5 


Monessen,Pa. P7 5. ea eo ae P Alton, Il. Li 


Pittsburg,Calif. Cll ....7 
: 6 


Portsmouth,O. P12 
Roebling,N.J. R5 
8.Chicago,Ill. R2, 
SparrowsPoint, Md. 


Sterling,M1.(1) N15 ....6 


Sterling, Ill. N15 
Struthers,O. Y1 
Worcester,Mass. A7 


STRUCTURALS 


Carbon Steel Std. Shapes 


AlabamaCity,Ala. R2 
Aliquippa,Pa. Jd 
Atlanta All ... 
Bessemer, Ala. 


Bessemer, Ala. 
Clairton, Pa. 
Claymont, Del. 
Cleveland J5, 
Coatesville, Pa. 
Conshohocken, Pa. 
Ecorse, Mich. 
Fairfield, Ala. 
Farrell,Pa. S3 


Fontana,Calif. (30) K1 


Gary,Ind. U5 . 
Geneva,Utah Cll 
GraniteCity, Il. 
Harrisburg, Pa. 
Houston S5 

Ind. Harbor, Ind. 
Johnstown, Pa. 


Atlanta(9) All 
Zessemer, Ala. (9) 


Birmingham(9) C15 


Buffalo(9) R2 


Canton,0O.(23) R2 


Clairton, Pa. (9) 
Cleveland(9) R2 
Ecorse, Mich. (9) 
Emeryville, Calif. 
Fairfield,Ala.(9) 


Fairless,Pa.(9) U5 
Fontana,Calif. (9) 


Gary,Ind.(9) U5 
Houston(9) S5 


Ind.Harbor(9) I-2, 
Johnstown, Pa. (9) 


Joliet, Il. P2 


Portland,Oreg. O4 
SanFrancisco S7 
Seattle B3 ‘ 

BAR SIZE ANGLES; S. SHAPES 
Wrought Iron 
Economy,Pa. B14 16.45 
BAR seer " Rolled Alloy 

Aliquippa, P: J 

Clairton,Pa ‘US. 

Gary,Ind. U5 

Houston S5 

KansasCity,Mo. S5 

Pittsburgh J5 

Youngstown U5 

BARS, C.F. Leaded 
(including leaded extra) 


Johnstown,Pa. B2 
Lackawanna,N.Y. 
Munhall,Pa. U5 
Owensboro, Ky. 
8.Chicago, Ill. 

8. Duquesne, Pa. 


KansasCity,Mo.(9) S5..5.925 |). —s. 

osAngeles P2, § 
Lackawanna(9) * Bees - 
LosAngeles($) 


Lackawanna,N.Y. 
Mansfield,O. E6 ... 
tees Minnequa,Colo. C10 ‘ 
Fairfield,Ala, T2 Munhall,Pa, U5 .. Massillon,O.(23) R: }.15 Ambridge 
 _—— Fontana,Calif. K1 Newport,Ky. A2 . Midland,Pa.(23) C 3.025 BeaverF: 
Sterling,II]. N15 .......80. Gary,Ind. US ..........9.50 pittsburgh J5 .5.30 Milton,Pa. M18 .......5.825 Camden,N.. 
Youngstown R2 Geneva,Utah C11 é Riverdale, Ill. ...5.30 Minnequa,Colo, C10 ...6.125 Chicago W18 
Houston S5 oéveid oil Seattle B3 ...........-.6.20 Niles,Calif. P1 j Elyria,O. WS 
Carbon, Forging (NT) Ind.Harbor, Ind. 5 Sharon,Pa. S3 ...... 5. Owensboro. Ky.(9) G8 »5 Monaca,Pa. $17 
Bessemer,Pa. U5 $f Johnstown, Pa. §.Chicago.I. U5, W14 ..5.30 Pittsburg,Calif.(9) C11.6.375 Newark,N.J. W18 
SSS res Joliet,IM. P22 ..c.0s SparrowsPoint.Md. . 30 Pittsburghi9) J5 ... E 5 SpringCity,Pa. K3 
Canton,O. R2 KansasCity,Mo. S5 Sterling,Il. N15 .....5.30 Portland,Oreg. O4 .. 
Clairton, Pa. Lackawanna,N.Y. B2 Steubenville,O. W10 ....5.30 Riverdale,Ill.(9) Al 5.675 “Grade A 
Eneley Ala, 12 LosAngeles B3 . . Warren.O. R2 . 30 Seattle(9) A24,B3.N15 5 Grade B 
nsley,Ala. T2 Minnequa,Colo. C10 Youngstown U5, Y1 ....5.30 S.Ch’ec’go(9)R2,U5,W14 5.675 
Fairfield,Ala. T2 ......99.5 Munhall,Pa, U5 HeemaentSt R2 .5.30 S.Duquesne,Pa.(9) U5 j BARS, Cold-Finished Corhon 
Farrell,Pa. $3 ... Niles,Calif. Pl ........ §.SanFran. Calif. (9) B: Ambridge,Pa. W18 .....7 
Fontana,Calif. K Phoenixville,Pa. P4 ....5.55 PLATES, Carbon > Resist. Sterling, Ill.(1)(9) N15 Bei iverl alls, Pz a M12,R2 
Gary,Ind. U5 Portland,Oreg. O4 5 Claymont,Del. P4 --7.05 Sterling, Il. (9) N15 Birmingham C15 
Geneva, Utah Seattle B3 .. ee 5 Fontana,Calif.. Kl ....-7-85 gtruthers,o. (9) Buffalo Bo 
Houston S5 §.Chicago, II]. U5, W14 .5.50 Geneva,Utah Cll ... 7.05 ronawanda. N.Y Camden,N.J 
Johnstown, Pa. S.SanFrancisco B3 : Houston S85 ......-.----7-15 porrance, Calif. (9) Carnegie, Pa 
Lackawanna,N.Y Sterling,II] N15 . Johnstown,Pa. B2 . -7.05 warren.O. C17 > go5 Chicago W 18 
LosAngeles B3 .. Torrance,Calif. C11 SparrowsPoint.Md. B2 ..7.05 youngstown(9) R2,U5. .5.67 po rencegg ga L 
Midland, Pa. C18 Weirton,W.Va. W6 PLATES, Wrought Iron BARS, Hot- Rolled Alloy eee er E 
Munhall,Pa. U5 , i Economy, Pa. ...14.10 Aliquippa,Pa . etroi S : 
Owensboro, Ky. G8 Wide Flange Bethlehem, Pa 4 3725 Donora,Pa. Ai 
> >. 9 PLATES, H.S., L.A. M4 32 ; ““ Elyria,O. W8 
Seattle B3 Bethlehem,Pa. B2 ig R = Bridgeport.,Conn. C32 . _— doa 
+) be Aliquippa,Pa. J5 ++ O98 Ber > FKranklinPark, Il. 
Sharon,Pa. S83 ; Clairton,Pa, U5 shiand.Ky, A10 Buffalo R2 Ye Bs sean 
8.Chicago R2, Ui , Wit. 99.5 Fontana,Calif. K1 vain a nade z T2 Canton,.O. R2 3.725 & ary,Ind. R2 
S. Duquesne, Pa U: 5 0280. IndianaHarbor, Ind. sessemer,Ala. T2 
§.SanFrancisco B3. «+ «AOD, Lackawanna,N.Y. 
WU RETORFO:. CUT o.55:0:0:55.5 8) Munhall,Pa. U5 
Alloy, Forging (NT) Phoenixville, Pa. 
Bethlehem,Pa. B2 ...$119. S. Chicago, Il. 
Bridgeport.Conn. C32. .119 Sterling, Ill. 


3ethlehem, Pa. 
Birmingham C15 
Clairton,Pa. US 


GreenBay, Wis 
Hammond, ind 
Hartford,Conn 


Clairton.Pa. U5 Clairton,Pa. Ut 
Claymont,Del. P4 Detroit S41 
Cleveland J5, R2 Economy, Pa. Harvey. lll. Bd 
Coatesville,Pa. L7 Ecorse, Mich LosAngeles(49) 
Conshohocken,Pa. A3 eens es * . 729 TosAn 1ge les(49) 
tel Zconomy.Pa. B “ontana, Calif. ssfieid 
Buffalo R2 ... "119. Weirton, W.Va. venga Gs Gary,Ind. US . 5. 428 M aomion OF R2 
Canton,O. R2, T7 ... Alloy Std. Shapes Fairfield,Ala. T2 Houston S5 . 75 Midland.Pa. C18 
Conshohocken,Pa. A3 . Aliquippa,Pa. J5 29 Farrell.Pa. S3 . Ind.Harbor.Ind, I-2, Y1 6.725 jronaea.Pa. S17 
oe ’ Clairton.Pa. U5 ........6. Fontana.Calif.(30) K1 . 5 Johnstown.Pa. B: 5 Newark N.J. W18 
Economy,Pa. B14 ....119 Gaty.ind: US ....:....8 Gary.Ind. U5 . KansasCity,Mo NewCastle, Pa. (17) 
Farrell,Pa. S3 wee Houston S5 SHER Geneva,Utah C11 Lackawanna,.N.Y. Pittsburgh Is 
Fontana,Calif. K1 Munhall, Pa "US aS 6 Houston SS . ees sas 5 LosAngeles B3 ... *lymouth,Mich. P5 
Gary.Ind._ U5 S.Chicago,Ill. U5, Wid4..6.80 Ind.Harbor.Ind. I-2, Y LaWall se,O. 8S Putnam,Conn, W18 
Piowston OG 66. 0..60. ede eae ‘ os Johnstown.Pa. B2 ...... Massillon,O. R2 ecduiitn Skee Cis 
Ind.Harbor,Ind. Y1 ...11¢ _H.S., L.A, Std. eee” Munhall,Pa. U5 .......7.95 Midland,Pa. C18 .. 725 Seattle(49) S30 
Johnstown,Pa. B2 .. Aliquippa,Pa. J5 Pittsburgh J5 Owensboro,Ky. G8 Tr Brg a as 
Lackawanna,N.Y. B2 Bessemer, Ala. T2 Seattle B3 Pittsburgh Jd 
LosAngeles B3 . Bethlehem, Pa. B2 Sharon.Pa. 's3 ee Seattle(6) B3 
Lowellville,O. S: Clairton,Pa. US .. S.Chicago,Ill, U5, W14 95 Sharon,Pa S3 
Massillon.O. Fairfield, Ala. T2 SparrowsPoint.Md. B2 . 8.Chicago R2 
Midland, Pa. pontand, Calis. Fs Sterling.II. N15 .... S. Duquesne, Pa 
Munhall, Pa. Gary,Ind. US Warren.O. weceeee.%.Q95 Struthers,O. Y1 
Owensboro, Ky. Geneva,Utah C11 Youngstown U5, Y1 ....7.95 Warren,O. C17 
Seattle(6) B3 Houston S5 ........ ~ Youngstown U5 
Sharon,Pa. $3 . Ind. Harbor, Ind. 1-2, a BARS & SMALL SHAPES, H.R. 
S.Chicago R2, U5. wit k Johnstown,Pa. B2.... Aliquippa,Pa. J5 High-Strength, Low-Al.o Cumberland,Md.(5) C19.6.55 
KansasC 5 Claymont,Del. P4 9 <> Yy 

8. Duquesne. Pa. ‘ae eee belgg  g  peviliarPa. 17 Aliquippa,Pa BARS, Cold-Finished Alloy 
Struthers,O. Y1 Lackawanna,N.Y. B2 . Coatesville, I a. Li Bessemer, Ala. T: 8.30 Ami ridge, Pa, W1 
Warren,O. C17 . i me B3 meee Ag — Bethlehem, Pa. 
ROUNDS, SEAMLESS TUBE (NT) cma... Fontana,Calif. K1 eer 
Buffalo R2 $12 §.Chicago, Ill. U5, W14. Gary,Ind. U5 ante Ag 
Canton,o. R2 12 aitnniranhibng Ts Houston 85 Ecorse, Mich. 3 : 
Cleveland R2 = : Ind. Harbor.Ind Fairfield. Ala. 2. amden,N.J 

* : Sterling,Ill. N15 : Fontana,Calif. ‘ ‘anton,O 
Gary,Ind. U5 ... ae Struthers.O. Y1 Johnstown, Pa. bes . TIA eee 
S.Chicago, Ill. R2,W14.122.50 ~ Lowellville,O. Gary.Ind. US 
S.Duquesne,Pa. U5 ...122.5 H.S., L.A., Wide eae Munhall.Pa. Houston S85 .. 55 Chicago 
Warren,O. C17 Bethlehem, Pa. B2 Newport. Ky. Ind. Harbor, Ind E k ‘leveland 

Pittsburgh | Johnstown, Pa. 2. 30 Detroit B5, 


SKELP Ind. Harbor,Ind. I-2 . 
Lackawanna,N.Y. B2 Seattle B3 KansasCity,Mo Hi 55 Detroit S41 
. Sharon. Pa. $3 Lackawanna,N.Y. B: . Donora, Pa 


Aliquippa,Pa. J5 ... N " 

Benwood,W.Va. Wi0 ype same | . LosAngeles B3 

Ind.Harbor,Ind. Y1 castes wae 8.Chicago.Ill. U5, Pittsburgh JS 
Sterling, Ill, N15 SparrowsPoint, Md. Pare ge, — 

Youngstown Y1 en 


Munhall,Pa. U5 

Pittsburgh J5 PILING S.Chicago, II] 
WVOETOULG. FES. 60005 FLOOR PLATES S. Duquesne, Pa. 
Youngstown R2, U5 BEARING PILES Cleveland J5 S.SanFrancisco 
WIRE RODS Bethlehem,Pa. B2 Conshohocken, Pa : . 
AlabamaCity,Ala. R2 . .6.4 Ind.Harbor,Ind. I-2 ... Harrisburg, Pa. 
Aliquippa,Pa. J5 .. a’ Lackawanna,N.Y. B2 Ind. Harbor, Ind. 
Bites: TA ..... Munhall,Pa. U5 ... Munhall,Pa. U5 
Bartonville, Ill. K4 S.Chicago,Ill. I-2, U5 Pittsburgh J5 ...... 
Buffalo W12 STEEL SHEET PILING 8.Chicago. Tl. US 
Cleveland A7 Ind.Harbor,Ind. I-2 .. PLATES, Ingot Iron 
Donora,Pa. A7 .........6. Lackawanna,N.Y. B2 Ashland c.1.(15) 
Fairfield,Ala. T2 " Munhall,Pa. US ....... Ashland l.c.1.(15) 
Houston S85 ....... S8.Chicago,Il, I-2, U5 Cleveland c.l. R2.. 
IndianaHarbor, Ina. Weirton,W.Va. W6 Warren,O. R2 


NANA Assesses 


$.Chicago, 1. W14 
SpringCity.Pa. K3 
Struthers,O. Y1 
Warren,O. C17 : 
Waukegan,Ill. AZ . 
Willimantic,Conn. J5 
Youngstown F3, Y1 
BARS, Cold-Finished Carbon 
(Turned and Ground) 


a] 
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on 


i] 
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ae 
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Hammond,Ind. J5 
. Hartford,Conn. R 
Sterling, Ill. N15 . 925 Harvey,Ill. R5 


crore 


Struthers,O. Y1 Lackawanna,N.Y 
Youngstown U5 LosAngeles P2, 
BAR SIZE ANGLES; H.R. Mansfield. Mass 
Bethlehem,Pa.(9) B2 5.825 Massillon,O. R2 
Houston(9) S5 5 Midland,Pa. C18 
KansasCity,Mo.(9) S5 Monaca,Pa. 817 
Lackawanna(9) B2 Newark,N.J. W18 
Sterling,IIl N15 . é Plymouth, Mich. P5 
Sterling,Ill.(1) N15 ....5 S.Chicago,Il. W14 
Tonawanda,N.Y. B12 5 <3 


PD AAD 


a 
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Struthers,O. Yl 


Warren,O 
Waukegan, Ill. 


C17 
AT 


Willimantic,Conn. J5 
Worcester,Mass. A7 
Youngstown F3, Yl 


BARS, Reinforcing, 


AlabamaCity.Ala. R2 .. 
Atianta oeece 
Birmingham 
Buffalo 
Cleveland 
Ecorse, Mich. GS) ose es 
Emeryville,Calif. J7 
Fairfield, Ala. 
Fairless, Pa. 
Fontana,Calif. 

Ft. Worth, Tex. (26) 
Gary,Ind. 
Houston 85 ‘ 
Ind. Harbor, Ind. 
Johnstown, Pa 
Joliet, Ill 
KansasCity, Mo. 
Kokomo,Ind. C16 
Lackawanna,N.Y. 
LosAngeles B3 
Madison, Il 
Milton, Pa. 
Minnequa,Colo 
Niles,Calif. Pl ae 
Pittsburg, Calif. Cll 
Pittsburgh J5 va 
Portland, Oreg 
SandSprings, Okla. 
Seattle A24, B3, N14 . 
8.Chicago, Ill 
S.Duquesne,Pa. U5 ... 
8.SanFrancisco B3 
SparrowsPoint,Md 
Steelton Pa 
Sterli 
Sterling, Ill. 
Struthers,O 
Tonawanda,N.Y 
Torrance,Calif 
Youngstown R2 


Billet 


(To Fabricators) 


All .... 

C15 

R2 . 
R2 


T2 
U5 
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B2 
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SARS, Reinforcing, Billet 
(Fabricated: to Consumers) 


Baltimore B2 
Boston 
Chicago 
Cleveland 
Houston S85 
Johnstown, Pa 
KansasCity,Mo 
Lackawanna,N.Y 
Marion,O 
Newark,N.J 
Philadelphia US 
Pittsburgh 


B2, U8 
Us 
Us 


B2 
ee 
B2 
Pll 
US 


ANNO VWIAAA A 


J5, U8 


SandSprings,Okla, S5 ... 
Seattle A24, B3, N14 ..7. 
SparrowsPoint,Md. B2 ..7. 
St.Paul U8 ef 
Williamsport, Pa. ‘s19° 


BARS, Wrought Iron 
Economy,Pa.(S.R.)B14 15.10 
Economy, Pa.(D.R.)B14 
Econ. ( DirectRolled) B14 
Economy (Stayboit)B14 
McK.Rks.(S.R.) L5 
McK.Rks.(D.R.)L5 
McK.Rks.(Staybolt)L5. 
BARS, Rail Steel 
ChicagoHts.(3) C2, 
ChicagoHts. (4) (44) 
ChicagoHts.(4) C2 
Franklin,Pa.(3) F5 ... .5. 
Franklin,Pa.(4) FS ....5. 
JerseyShore, Pa. (3) 
Marion,O.(3) Pll . 
Tonawanda(3) B12 
Tonawanda(4) B12 


SHEETS _ 


SHEETS, Hot-Rolled Stee! 

(18 Gage and Heavier) 
AlabamaCity,Ala. R2... 
Allenport,Pa, P7 
Aliquippa,Pa. J5 . 
Ashland,Ky.(8) Al0O ....5. 
Cleveland J5, R2 ee 
Conshohocken,Pa. A3 ... 
Detroit(8) M1 ........ 
Ecorse,Mich. G5 
Fairfield,Ala. T2 
Fairless,Pa, U5 
Farrell,.Pa. S3 
Fontana, Calif. 
Gary,Ind. U5 
Geneva, Utah C11 esse 
GraniteCity,I1l.(8) G4 
Ind.Harbor,.Ind. I-2, 
Irvin,Pa. U5 ... 
Lackawanna,N.Y. 
Mansfield,O. E6 
Munhall,Pa. U5 
Newport,Ky. A2 
Niles,O. M21, S3 ..... 
Pittsburg,Calif. C11 ... 
Pittsburgh J5 wie 
Portsmouth,O 
Riverdale, Ill 
SS Pere 
8.Chicago,IIl. U5. W14.. 
SparrowsPoint,Md. B2. 
Steubenvile,O. W10 
Warren,O. . 
Weirton,W.Va. W6 
Youngstown U5, Y1 
SHEETS, H.R. (19 A 
Niles,O. M21 
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Acme Steel Co. 
Acme-Newport Steel Co. 
Alan Wood Steel Co. 
Allegheny Ludlum Steel 
Alloy Metal Wire Div., 
H. K. Porter Co. Inc. 
American Shim Steel Co. 
American Steel & Wire 
Div., U. 8. Steel Corp. 
Anchor Drawn Steel Co. 
Angell Nail & Chaplet 
Armco Steel Corp. 
Atlantic Steel Co 
Alaska Steel Mills Inc. 
Algoma Steel Corp. Ltd. 


Babcock & Wilcox 
Bethlehem Steel Co. 
Bethlehem Steel Co., 
Pacific Coast Div 
Blair Strip Steel Co 
& Laughlin Inc 
Braeburn Alloy Steel 
Steel Div., 
Sharon Steel Corp 

E. & G. Brooke, Wick- 
wire Spencer Steel Div., 
Fuel & Iron 


Bliss 


Brainard 


Colo 


2 Buffalo Steel Corp 


A. M. Byers Co 
J. Bishop & Co. 


Calstrip Steel Corp 
Calumet Steel Div., 
Borg-Warner Corp 
Carpenter Steel Co. 
Colonial Steel Co. 
Colorado Fuel & Iron 
Columbia-Geneva Steel 
Columbia Steel & Shaft. 
Columbia Tool Steel Co. 
Compressed Steel Shaft. 
Connors Steel Div., 

H. K. Porter Co., Inc. 
Continental Steel Corp. 


7 Copperweld Steel Co. 


Crucible Steel Co. 
Cumberland Steel Co 
Cuyahoga Steel & Wire 
Charter Wire Inc 


G. O. Carlson Inc. 
Carpenter Steel of N.Eng. 
Detroit Steel Corp. 
Disston Div., H. K. Por- 
ter Co. Inc 
Driver-Harris Co. 
Dickson Weatherproof 
Nail Co. 

Damascus Tube Co. 
Wilbur B. Driver Co 


Eastern Gas&Fuel Assoc 
Eastern Stainless Steel 
Empire-Reeves Steel 
Enamel Prod. & Plating 


Firth Sterling Inc. 
Fitzsimmons Steel Co. 
Follansbee Steel Corp. 
Franklin Steel Div., 
Borg-Warner Corp. 
Fretz-Moon Tube Co 

Ft. Howard Steel & Wire 
Ft. Wayne Metals Inc. 


Granite City Steel Co 
Great Lakes Steel Corp 
Greer Steel Co. 

Green River Steel Corp 


Hanna Furnace Corp 
Helical Tube Co. 


Igoe Bros. Inc. 

Inland Steel Co 
Interlake Iron Corp. 
Ingersoll Steel Div., 
Borg-Warner Corp. 
Ivins Steel Tube Works 
Indiana Steel & Wire Co. 


Jackson Iron & Steel Co. 
Jessop Steel Co. 
Johnson Steel & Wire Co. 
Jones & Laughlin Steel 
Joslyn Mfg. & Supply 
Judson Steel Corp. 
Jersey Shore Steel Co. 


Kaiser Steel Corp. 
Keokuk Electro-Metals 


SHEETS, H.R. Alloy 
Gary,Ind. U5 


Ind. Harbor, Ind. ¥1 
U5 


Irvin,Pa. U ° Te 
Munhall, Pa. U5_ nesecse sie 
Newport,Ky. A2 oo ie 
Youngstown U5, Yl . 8.40 
SHEETS, H.R. (14 Ga. & Heavier) 
High-Strength, Low-Alloy 
Aliquippa, Pa. 
Ashland,Ky. 
Cleveland J5, ose 
Conshohocken,Pa. A3 . .7.57 
Ecorse,Mich. G5 ......7. 
Fairfield,Ala. T2 ...... 7.525 
Fairless,Pa. US 
Farrell,Pa. S3 
Fontana, Calif 
Gary,Ind. U5 ... 7.8 
Ind.Harbor,Ind. I-2, Yl 7.525 
Irvin,Pa. U5 .. er 
Lackawanna (35) 'B2 pace 
Munhall,Pa. US ...... 
Niles,O. S3 . ° 
Pittsburgh J5 
S.Chicago, Ill. 
Sharon, Pa. 
SparrowsPoint ( 36) ) 
Warren,O. R2 
Weirton, W.Va. we 
Youngstown U5, Yl 


os 


SHEETS, Hot-Rolled ingot Iron 
(18 Gage and Heavier) 


Ashland,Ky. s) Al10 ...5.35 
Cleveland R2 .5.875 
Warren,O. R2 . 5.875 


SHEETS, Cold-Rolled ingot Iron 
Cleveland R2 
Middletown,O. Al0 .... 
Warren,O. R2 .. 


SHEETS, Cold-Rolled Steel 
(Commercial Quality) 
AlabamaCity,Ala. R2.. 
Aliquippa,Pa. J5 sae 
Allenport,Pa. P7 ...... 
Cleveland J5, R2 .....6. 
Conshohocken, Pa. Be &% 
Detroit M1 ; 
Ecorse, Mich 
Fairfield,Ala. T2 
Fairless,Pa. U5 
Follansbee Ww Va, 
Fontana,Calif. K1 
Gary,Ind. U5 ome ed 
GraniteCity,Ill. G4 
Ind.Harbor,Ind. I-2, 
Irvin,Pa. U5 ébba bad 
Lackawanna,N. Y. 2 
Mansfield,O. E6 wee 
Middletown,O. Al0 . 


35 


Newport,Ky. ae 
Pittsburg,Calif. Cll ..7. 
Pittsburgh J5 ....... 
Portsmouth, O. P12) . 
SparrowsPoint,Md. B2. .6. 
Steubenville,O. W10 ...6. 
Warren, O. wae 
Weirton, W.Va. we 
Yorkville,O. W10 
Youngstown Y1 


SHEETS, Cold-Rolled, 
High-Strength, Low-Alloy 


Aliquippa, Pa. 
Cleveland J5, R2 
Ecorse,Mich. G5 
Fairless,Pa. U5 
Fontana,Calif. 
Gary,Ind. U5 


9.275 
25 Ind.Harbor,Ind. I-2, Y1 9.275 


Lackawanna(38) B2 


5 Pittsburgh J5 


SparrowsPoint (33) B 
Warren,O. R2 .... 


5 Weirton, W.Va. W6 ee: 


Youngstown Y1 
> SHEETS, Culvert 


R2. 
Al0. 


Ala.City,Ala. 
Ashland,Ky. 

Canton,O. R2 
Fairfield, Ala. 
Gary,Ind. U5 ... 
GraniteCity, Ill.G4 
Ind.Harbor I-2 
Irvin,Pa. US .. 
Kokomo,Ind. C16 
MartinsFry. W10. 
Pitts.,Calif. Cll. 
Pittsburgh J5.... 
SparrowsPt. B2. .7. 


225 see 
225 7.475 


AAAAAAAAAAA 
wo 8 t 


5 SHEETS, Culvert—Pure Iron 


I-2 


Ind.Harbor,Ind. 
SHEETS, Enameling 


Ashland,Ky. Al0 ...... 
Cleveland R2 ......... 
Fairfield,Ala. T2 ... 
Gary,Ind. U5 -<san ee 
Ind. Harbor, Ind. I-2 2, 
Irvin,Pa. US ... . 
Middletown,0O. ‘A10 ee 
Niles,O. M21, S3 ......6. 
SparrowsPoint,Md. B2.. 
Youngstown Y1 Py 


BLUED STOCK, 29 Gage 


Dover,O. E6 .. 
Ind.Harbor, Ind. ee 
Mansfield,O. E6 .... 
Warren,O. R2 


Yorkville,O. W 10 


SHEETS, Long Terne, Steel 


Follansbee, W.Va. — Py 
Gary,Ind. U5 Ar 
Mansfield, oO. E6~ aise 6¥u 
Middletown,O. Al10 .. 
Niles,O. M21, 83 
Warren,O. R2 


SHEETS, Long Terne, Ingot Iron 
Middletown,O. Al0O ....7.625 
SHEETS, Aluminum Coated 


Butler,Pa. A10 (type 1) 9.525 
Butler,Pa. A10 (type 2) 9.625 
Irvin,Pa. U5 (type 1) ..9.525 


SHEETS, Well Casing 
Fontana,Calif. K1 


SHEETS, Galvanized 
High-Strength, Low-Alloy 


Irvin,Pa. US 
Pittsburgh J5 10 
SparrowsPt.(39) B2 .. 


SHEETS, Galvannealed Steel 


Canton,O. R2 ......+- 7.275 
Irvin,Pa. US ....0..20+%eatO 


SHEETS, Galvanized Ingot Iron 
(Hot-Dipped Continuous) 


Ashland,Ky. A10 rr! 
Middletown,O. A10 ....7.125 


SHEETS, Electrogalvanized 
Cleveland (28) 

Niles, O. (28) 

Weirton, W.Va. 


SHEETS, Galvanized Steel 
Hot-Dipped 
AlabamaCity,Ala. R2. .6.875% 
Ashland,Ky. Al0 ....6.875% 
Canton,O. R2 ...... 
Dover,O. E6 
Fairfield,Ala. 
Gary,Ind. U5 
GraniteCity, Ill. 
Ind. Harbor, Ind. 
Irvin,Pa. U5 ... 
Kokomo, Ind. C16 
MartinsFerry,O. W10. 
Middletown,O. A10 
Pittsburg,Calif. C11 
Pittsburgh J5 a 
SparrowsPt.,Md. B2 .. 
Warren,O. R2..... 
Weirton,W.Va. W6 


« - 7.325 


T2 
«3 
1-2 


*Continuous and noncontinu- 
ous. +tContinuous. tNoncon- 
tinuous. 





Key to Producers 


Keystone Drawn Steel 
Keystone Steel & Wire 
Kenmore Metals Corp. 


Laclede Steel Co. 
LaSalle Steel Co. 
Latrobe Steel Co. 

Lone Star Steel Co. 
Lukens Steel Co. 
Leschen Wire Rope Div., 
H. K. Porter Co. Inc. 


McLouth Steel Corp. 
Mahoning Valley Steel 
Mercer Pipe Div., Saw- 
hill Tubular Products 
Mid-States Steel & Wire 
2 Moltrup Steel Products 
McInnes Steel Co. 
Md. Fine & Specialty 
Wire Co. Inc. 
Metal Forming Corp. 
Milton Steel Div., 
Merritt-Chapman&Scott 
Mallory-Sharon 
Metals Corp. 
2 Mill Strip Products Co. 
Mill Strip Products Co. 
of Pennsylvania 


National-Standard Co. 
National Supply Co. 
National Tube Div., 
U. 8. Steel Corp. 
Nelsen Steel & Wire Co. 
New England High 
Carbon Wire Co. 
Newman-Crosby Steel 
Northwest. Steel Rolling 
Mills Inc. 
Northwestern 8S.&W. C 
Neville Ferro Alloy Co. 


Oregon Steel Mills 


Pacific States Steel Corp. 
Pacific Tube Co. 
Phoenix Steel Corp. 
Pilgrim Drawn Steel 
Pittsburgh Coke & Chem. 
Pittsburgh Steel Co. 


Pollak Steel Co. 
Portsmouth Div., 
Detroit Steel Corp. 
Precision Drawn Steel 
Pittsburgh Metallurgical 
3} Page Steel & Wire Div., 
American Chain & Cable 
Plymouth Steel Corp. 
Pitts. Rolling Mills 
20 Prod. Steel Strip Corp. 
2 Phoenix Mfg. Co. 
Phil. Steel & Wire Corp. 


Republic Steel Corp. 
Rhode Island Steel Corp. 
Roebling’s Sons, John A. 
Rome Strip Steel Co. 
Reliance Div.,EatonMfg. 
Rome Mfg. Co. 

Rodney Metals Inc. 


Seneca Wire & Mfg. Co 
Sharon Steel Corp. 
Sharon Tube Co. 
Sheffield Div., 
Armco Steel Corp. 
Shenango Furnace Co. 
Simmons Co. 
Simonds Saw & Steel Co. 
Spencer Wire Corp. 
Standard Forgings Corp. 
Standard Tube Co. 
Stanley Works 
7 Superior Drawn Steel Co. 
Superior Steel Div., 
Copperweld Steel Co 
Sweet’s Steel Co. 
Southern States Steel 
Superior Tube Co. 
Stainless Welded Prod. 
Specialty Wire Co. Inc. 
Sierra Drawn Steel Div., 
Bliss & Laughlin Inc. 
Seneca Steel Service 
Stainless & Strip Div., 
J & L Steel Corp. 
Southern Elec. Steel Co. 
Seymour Mfg. Co. 
Screw & Bolt Corp. of 
America 


$19 
$20 
$23 

$25 
826 
830 


5 Somers Brass Co. 
3 Steel Co. of Canada 


Tenn. Coal & Iron Div., 
U. 8S. Steel Corp. 

Tenn. Products & Chem- 
ical Corp. 

Texas Steel Co. 
Thomas Strip Div., 
Pittsburgh Steel Co. 
Thompson Wire Co. 
Timken Roller Bearing 
Tonawanda Iron Div., 
Am. Rad. & Stan. San. 
Tube Methods Inc. 
Techalloy Co. Inc. 


Union Wire Rope Corp. 
Universal-Cyclops Steel 
U. S. Steel Corp. 

U. S. Pipe & Foundry 
Ulbrich Stainless Steels 
U. 8S. Steel Supply Div., 
U. 8S. Steel Corp. 

Union Carbide Metals Co. 
Union Steel Corp. 


Vanadium-Alloy Steel 
Vulcan-Kidd Steel 
Div., H. K. Porter Co. 


Wallace Barnes Steel 
Div., Associated Spring 
Wallingford Steel Co. 
Washburn Wire Co. 
Washington Steel Corp. 
Weirton Steel Co. 
Western Automatic 
Machine Screw Co. 
W9 Wheatland Tube Co. 
W10 Wheeling Steel Corp. 
W12 Wickwire Spencer Steel 
Div., Colo. Fuel & Iron 
W13 Wilson Steel & Wire Co. 
W14 Wisconsin Steel Div., 
International Harvester 
W15 Woodward Iron Co. 
W18 Wyckoff Steel Co. 
Y1 Youngstown Sheet & Tube 


w2 
Ww3 
w4 
w6 
ws 





STEEL 











LosAngeles S41 
Lowellville,O. 83 


STRIP STRIP, C.R., cme SILICON STEEL 


Cleveland A7 





STRIP, Hot-Rolled Carbon 
Ala.City,Ala.(27) R2 
Allenport,Pa. P7 

SS eee 
Ashland, Ky. (8) ‘A10 ose 
| ee FS | 
Bessemer, Ala. T2. 
Birmingham C15 
Conshohocken,Pa. A3 
Detroit M1 .. re 
Ecorse, Mich. ae. 
Fairfield,Ala. T2 .......5. 
Farrell,Pa. S3 ... 
Fontana,Calif. K1_ 
Gary,Ind. U5 .... 

Ind. Harbor, Ind. if 2, Yi. 
Johnstown,Pa.(25) B2. 
Lackaw’na,N. Y.(25) 
LosAngeles(25) B3 
LosAngeles Cl 
Minnequa,Colo. C10 
Riverdale,Ill. Al 
SanFrancisco S7 
Seattle(25) B3 


8. Chicago, Ill. 
8.SanFrancisco(25) B3 . 
SparrowsPoint,Md. B2. 
Torrance,Calif. Cll .. 
Warren,O. R2 

Weirton,W.Va. W6 os 
Youngstown U5 ........ 5.10 


STRIP, Hot-Rolled Alloy 
Carnegie,Pa. S18 ......8. 
WOrTel, Pa, BB ...ccccves 8.40 
Gary,Ind. U5 a 
Houston 85 ..... 

Ind. Harbor, Ind. Y1 
KansasCity,Mo. S5 .. 
LosAngeles B3 ......... 9. 60 
Lowellville,O. S3 .......8.40 
Newport,Ky. A2 . .. 8.40 
Sharon,Pa. A2, 83 . 8.40 
8.Chicago,Ill. W14 . 8.40 
Youngstown U5, Y1 . 8.40 


STRIP, Hot-Rolled 
High-Strength, Low-Alloy 
Ashland,Ky. A10 ......7 
Bessemer,Ala. T2 x 
Conshohocken,Pa, A3 . .7.57 
Ecorse,Mich. G5 -575 
Fairfield,Ala. T2 ...... 3 
Farrell,Pa. S3 
i fA; eee 
Ind.Harbor,Ind. I-2,Y1 
Lackawanna,N.Y. B2..7.57 
LosAngeles(25) B3 .... 
Seattle(25) B3 . 
Sharon,Pa. S83 ........ 
8.Chicago,I]. W14 .. 
8.SanFrancisco(25) B3 
SparrowsPoint,Md. B2 . 
Warren,O. R2 os 
Weirton, W.Va. we vieee 
Youngstown U5, Y1 


STRIP, Hot-Rolled Ingot Iron 


Ashland,Ky.(8) A10 ...5.35 
WMT, ©, TRS oc sesices 5.875 
STRIP, Cold-Rolled Carbon 
Anderson,Ind. G6 

Baltimore T6 

Boston T6 ... 

Buffalo S40 aieig uel s roe 
Cleveland A7, a, oad vewee 
Dearborn,Mich. S3 .... 
Detroit D2, M1, P20 .. 
Dover,O. G6 ....... 
Evanston, Ill. 

Farrell,Pa. S3 
Follansbee, W. Va. Wi0. 
Fontana,Calif. K1 
FranklinPark, Ill. 5 
Ind.Harbor,Ind. Y1 ....7. 
Indianapolis S41 
LosAngeles C1, ee 
McKeesport,Pa. E10 
NewBedford,Mass. R10.7. 
NewBritain,Conn. 815 .7.875 
NewCastle,Pa. B4, M23 7.425 
NewHaven,Conn. D2 ..7.875 
NewKensington,Pa. A6.7. 
Pawtucket,R.I. R3, N8. 
Philadelphia P24 .,.. 
x eee 
Riverdale,Ill. Al 
Rome.N. Y. ( 

Sharon,Pa. 

Trenton,N.J. (31) 

Warren,O. R2, 
Worcester,Mass. A7 


STRIP, Cold-Rolled Alloy 
Boston T6 .. 
Cleveland AT 
Carnegie, Pa. 

Dover,O. G6 

Farrell, Pa. $3 sane a 
FranklinPark, Ill. 
Harrison,N.J. 818 
Indianapolis S841 


Pawtucket,R.I. NS .... 
Riverdale,Ill. Al 
Sharon,Pa. S3 ........ 
Worcester,Mass. A7 
Youngstown 841 


STRIP, Cold-Rolled 
High-Strength, Low-Alloy 
Cleveland A7 . ene 
Dearborn, Mich. 83° baer 
Dover.O. G6 ......00% 
Farrell,Pa, S3 . 
Ind. Harbor, Ind. Yi 
Sharon,Pa. S83 
Warren,O. R2. apes 
Weirton, W.Va. we. err 
Youngstown Y1 
STRIP, Galvanized 
(Continuous) 
Farrell,Pa. S3 . “Fe 
Sharon,Pa, 83 ......... 7.50 


STRIP, Cold-Finished 
Spring Steel (Annealed) 
Anderson,Ind. G6 
Baltimore T6 
Boston T6 . 
Bristol,Conn. ‘Wi 
Carnegie,Pa. S18 
Cleveland A7 . rer ee 
Dearborn, Mich. S3_ 
Detroit D2 ... 
Dover,O. G6 
Evanston, Ill. 
Farrell,Pa. S3 
Fostoria,O. S1 ... 
FranklinPark, Ill. 
Harrison,N.J. C18 
Indianapolis S41 
LosAngeles Cl 
LosAngeles S41 ..... 
NewBritain,Conn. S15 ... 
NewCastle,Pa. B4, M23 
NewHaven,Conn. D2 
NewKensington,Pa. A6 ... 
NewYork W3 
Pawtucket,R.I, 
Riverdale,Ill. Al 
Rome,N.Y. R6 
Gearee. Pa. BB .....cccess 
Trenton,N.J. R5 
Warren,O. T5 . 
Worcester, Mass. Aq, 
Youngstown S41 ... 


seg 


76. 


Spring Steel weed 
Bristol,Conn. W1 4% 
Buffalo W12 ‘ 
Woseeren,.O. Bl... 0s: 
FranklinPark,Ill. T6 
Harrison,N.J. C18 
ot See eee 
Palmer,Mass. W12 
Trenton,N.J. R5 
Worcester, Mass. A7, 
Youngstown S41 ..... 


0.26- 
-40C 0.60C 0.80C 


Dover,O. G6 .... 
Evanston, Ill. M22. ovate 
McKeesport,Pa. E10 ...7. 
NewCastle,Pa, M23 
Riverdale,Ill. Al 
Warren,O. B9, S83, T5. 
Worcester,Mass. A7 ... 
Youngstown 841, Y1 


*Plus galvanizing extras. 


STRIP, Cold-Rolled Ingot Iron 
Warren,O. R2 ........8.175 


TIGHT COOPERAGE HOOP 

Atianta All ..........5.825 
Farrell,Pa. 83 ........6.525 
Riverdale,Ill. Al -. 5.675 
Sharon,Pa. S3 . . 5.525 
Youngstown U5 5.525 
0.41- 0.61- 1.06- 
1.35¢€ 


10. 70 


NNNNNN 


15.90 
15.60 
15.90 
15.60 
16.10 
15.90 
15.60 
15.60 
15.60 
15.90 
15.60 
15. 90 


RNNSENI 


7 


t 


—iedelotot tae ae eee eee eee 


t NNN 


10.40 


27.80 


27. 80 
27.80 
28.15 





TIN MILL PRODUCTS 


TIN PLATE, Electrolytic (Base Box) 


Aliquippa,Pa. J5 
Fairfield, Ala. 
Fairless, Pa. 
Fontana,Calif. Ki 
Gary,Ind, U5 " 
GraniteCity, Ill. G4 
IndianaHarbor, Ind. 
Irvin,Pa. U5 .. 
Niles,O. R2 
Pittsburg, Calif. Cll” rem 
SparrowsPoint,Md. B2... 
Weirton,W.Va. W6 ; 
Yorkville,O. W10 


5 Sterling, Ill. 


| 1-2, YL... 


) WIRE, Gal'd., 


9.35 
9.38 


ELECTROLYTIC TIN-COATED SHEET (Dollars per 100 Ib) 


Aliquippa,Pa. J5 (21-27 Ga.) 
IndianaHarbor,Ind. Y1 


Niles,O. R2 (20-27 Ga.) 


(20-27 Ga.) ) 7.9 


ioe 8.10 


ae 90 8. 10 


ELECTROLYTIC THIN TIN PLATE (% Ib coating in coils) 


Fairfield,Ala. T2 .. 
Fairless,Pa. U5 .... 
Gary,Ind. U5 
Irvin,Pa. U5 . ea re 
SparrowsPoint, Md. B2 


TIN PLATE,Hot Dipped 1.25 1.50 
Common Coke Ib Ib 
Aliquippa,Pa. J5 $10.40$10.65 
Fairfield,Ala. T2 10.50 10.75 
Fontana,Calif.K1 11.05 11.30 
Gary,Ind. U5 ... 10.40 10.65 
Irvin,Pa. U5 ... 10.40 10.65 
Pitts.,Calif, C11. 11.05 11.30 
Sp.Pt.,Md. B2 .. 10.40 10.65 
Weirton, W.Va.W6 10.40 10.65 
Yorkville,O. W10 10.40 10.65 


BLACK PLATE (Base Box) 
Aliquippa,Pa. J5 
Fairfield,Ala. T2 
Fairless,Pa. U5 ..... 
Fontana,Calif. K1 


Base Box 
55 lb 
$6.50 

6.50 
6.40 
6.40 


Gary,Ind. U5 
GraniteCity, Il. 

Ind. Harbor, Ind. 

Irvin,Pa, U5 

Niles,O. R2 . 

Pittsburg, Calif. C11 ‘ 
SparrowsPoint,Md. B2..8. 
Weirton,W.Va. W6 .....8. 
Yorkville,O. W10 


HOLLOWARE ENAMELING 
(Black Plate) (29 —— 
Aliquippa,Pa. J5 ... , 
Sf A: ee A 
GraniteCity,IIl. G4 ..... 
Ind.Harbor,Ind. Y1 ... 

Irvin,Pa. U5 Pr 


Yorkville,O. W10 


> CR. COILS & CUT 


C.R. COILS & CUT LENGTHS (22 Ga.) ‘ 


Fully Processed 
(Semiprocessed '/2¢ lower) 
BeechBottom,W.Va. W10 . 
Brackenridge,Pa. A4 ae 
GraniteCity,Ill. G4 
IndianaHarbor, Ind. 
Mansfield,O. E6 
Newport,Ky. A2 
Niles,O. M21 . ae - 
Vandergrift, Pa. U5 eas 
Warren,O. R2. me er 
Zanesville,O. A10 


eee 


Mansfield,O. E6 .. 
Vandergrift,Pa. US ....... 
Warren,O. R2 (Locore) 


Dyna- 
Motor 
13.35 1 

1 


Elec- 
tric 
12.40 
12.40 13.55 

12.00* 13.15* 
11.90* 13.05* 

12.40 13.55 14.65 
12.40* 1 teed 


1.30° 
. 20° 


SHEETS (22 Ga., coils & cut lengths) 


Fully Processed 
(Semiprocessed Yac lower) 
BeechBottom,W.Va. W10 
Zanesville,O. Al1O .... 
Vandergrift,Pa. U5 


LENGTHS (22 Ga.) 
Brackenridge, Pa. 
Butler,Pa,. AlO ..... 
Vandergrift,Pa. U 5 ae 
Warren,O. R2... 


A4. 


*Semiprocessed. tFully 
semiprocessed %c lower. 


17. 10 18. 10 19.70 


processed only 
++Coils only 


T-58 
16.80 
16.80 
16.80 


T-65 
16.30 
16.30 
16.30 


17.85 
17.85 
17.85 


———-Grain Oriented ——___ 
T-100 T-90 T-80 T-73 1-66 T-72 
18.10 19.70 


20.70 15.70tt 

20.70 

20.70 15.70 
15.70t 


20.20 
20 
20 


19.70 20 
20 


tCoil, annealed; 





WIRE 


WIRE, Manvfacturers Bright, 

Low Carbon 
AlabamaCity, Ala. 
Aliquippa,Pa. J5 
Alton,Ill. Li 
Atlanta Al 
Bartonville, Ill. 
Buffalo W12 ... 
Chicago W13 ... 
Cleveland A7, C20 
Crawfordsville, Ind. 
Donora,Pa. A7 
Duluth AT ...... 
Fairfield, Ala. 2 
Fostoria,O. (24) 
Houston S85 
Jacksonville, Fla. 
Johnstown,Pa. B2 
Joliet,Ill. AZ .. 
KansasCity,Mo. 85 
Kokomo,Ind. C16 
LosAngeles B3 
Minnequa,Colo. 
Monessen,Pa. P7, 
Palmer,Mass. W12 
Pittsburg,Calif. C11 
Portsmouth,O. P12 
Renkin.Pe. AT .....+ 
S.Chicago,Ill. R2 
S.SanFrancisco C10 
SparrowsPoint, Md. 
Sterling,Ill.(1) N15 e 
DOs Oetwas 
Struthers,O. Y1 
Waukegan, Ill. 
Worcester, Mass. 


R2 


MB. 


C10 ; vs 
P16.. 


3883i 


i=) 
— 


B2. 


AT. 
AT 


99 90 90 20 Go Go G0 G0 G0 Ge G9 G0 Ge G0 30 Ge GO G0 S0 G0 G0 G0 G0 G0 Go Ge G0 G0 0 G0 G0 G0 G0 b0 


S3SSSSKs 


WIRE, Cold Heading Carbon 
Elyria,O. W8 .8.00 


for ACSR 
Bartonville,Il. K4 .... 
Buffalo W12 ......ee- 
Cleveland A7 
Donora,Pa. A7 

Duluth A7 .. 
Johnstown,Pa. B2 . 
KansasCity,Mo. U 3 
Minnequa,Colo. C10 
Monessen,Pa. P7, P1 
Muncie,Ind. I-7 
NewHaven,Conn. A7 
Palmer,Mass. W12 
Pittsburg,Calif. C11 
Portsmouth,O. P12 .... 
Roebling,N.J. R5 ...... 
SparrowsPt.,Md. B2... 
Struthers,O. Y1 
Trenton,N.J. A7 
Waukegan,Ill. A7 . 
Worcester,Mass. A7 


WIRE, Upholstery Spring 
Aliquippa,Pa. J5 
Alton,Ill. Li ye oe 
PUREANS WES cic cciccse 
Cleveland A7 .... 
Donora,Pa. A7 ... 
Duluth A7 ..... 
Johnstown,Pa. B2 
KansasCity, Mo. $5, U3. 
Kokomo,Ind. C16 .... 
LosAngeles B3 ... 
Minnequa, Colo. C10 aa 
Monessen,Pa, P7, P16 


IAI © + 
whdvtehcheichehg 


Seman  & ea is 
CP LOLSSOLSOLCODOS 


“109-10 
Vaan 


NewHaven,Conn. A7 
Palmer,Mass. W12 .. 
Pittsburg,Calif. C11 
Portsmouth, 0. y 
Roebling,N.J. 

S. Chicago, Ill. 
S.SanFrancisco C10 
SparrowsPt.,Md. B2 
Struthers,O. Y1 
Trenton,N.J. A7 ... 
Waukegan,Ill. A7 
Worcester,Mass. A7 


WIRE, MB Spring, High-Carbon 
Aliquippa,Pa. J5 ... 9 
Alton, Ill. Li satan tine 
Bartonville, Il. “K4 eeeee 
Buffalo W12 oa 
Cleveland A7 . 
Donora,Pa. A7 
Duluth A7 
Fostoria,O. S1 .. 
Johnstown,Pa. B2 
KansasCity,Mo. 85 
LosAngeles B3 ........ 
Milbury,Mass.(12) N6 
Minnequa,Colo. C10 .... 
Monessen,Pa. P7, P16.. 
Muncie, Ind. ; : 
Palmer, Mass. 

Pittsburg, Calif. 
Portsmouth,O. 
Roebling,N.J 
§8.Chicago, Ill 
S.SanFrancisco C10 
SparrowsPt.,Md. B2.... 
Struthers,O. Y1 
Trenton,N.J. AZ 

w aukegan, a} ee 
Wor’ ster, Mass. A7,J4, ‘T6 


, US. 


10. 05 


WIRE, Fine & Weaving(8” Coils) 
Alton,Ill. Li . . 16.50 
3artonville, Ill. -16.40 
Chicago W13 .16.30 
Cleveland A7 . 16.30 
Crawfordsville, Ind 16.40 
Fostoria,O. S1 16.30 
Houston 85 . 16.55 
Jacksonville, Fla .16.65 
Johnstown, Pa. . -16.30 
KansasCity, Mo .16.55 
Kokomo,Ind. C16 .....16.30 
Minnequa,Colo. C16 ...16.55 
Monessen,Pa. P16 -16.30 
Muncie,Ind. I-7 16.50 
Palmer,Mass. W12 ....16.60 
S.SanFrancisco C10 17.15 
Waukegan,Ill. A7 .....16.30 
Worcester,Mass. A7, 16.60 


K4 


M8 


(A) 
-13.45 


ROPE WIRE 
Bartonville, Ill. 
Buffalo W12 
Fostoria,O. $1 
Johnstown, Pa. 
Monessen, Pa 
Muncie, Ind. : 
Palmer,Mass. W12 .. 
Portsmouth,O. P12 .. 
Roebling,N.J. R5 

St.Louis L8& . 
SparrowsPt.,Md. B: 
Struthers,O. Y1 

Worcester, Mass er 

(A) Plow and Mild Plow; 
add 0.25c for Improved Plow. 


K4 


32 
ise 
I-7 
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WIRE, Tire Bead 
Bartonville, Ill 
Monessen,Pa, P16 
Roebling.N.J. Rd 
WIRE, Cold-Rolled Fiat 
Anderson In d G6 


K4 


Ww orcester d 
NAILS, Stock Sizes 
AlabamaC 4 


oO 


Patel md<i-)-3-3-) 0 


AAS 


DN ye 


(To Wholesalers 
Galvest Tex. D7 


per cwt) 
$10.30 

NAILS, CUT (100 Ib kegs) 

Wheeling.W.Va. W10 


POLISHED STAPLES 


$10.10 


Worcester, Mass 

TIE WIRE, Automotic Baler 

{14% Ga.) (per 97 ib Net Box) 
Coil No. 3150 


SparrowsPt. Md 
Sterling, Ill. (37) 


Coil No. 6500 Stand 
AlabamaCity,Ala. R2 
Atianta All 


Bartonville,Ill. K4 


Buffalo. Wied 2.6005 «sd 
Chicago wi3 7 00 Oe 
Crawfordsville, Ind 

Donora, Pa 


Ameer 
Jacksonville Fla 
Jonnstown, Pa 
Joliet, I. AZT 
KansasCity, Mo 
Kokomo, Ind 
LosAngeles B3 
Minnequa,Colo 
Pittsburg. Calif 
S.Chicago, Il] 
S.SanFrancisco 
»wsPt.,Md 
g. 1. (37) 
Coil No. 6500 Interim 
AlabamaCity,Ala. R2 ..$9. 
lanta All 
irtonville, Ill 
Buffalo W12 
cago W13 
wfordsville,Ind. 
yra,Pa. AT 


Spar 


N15 


K4 
Don 


H yuston ose 
Jacksonville, Fla 
Johnstown, Pa. 
Joliet,Ill. AZ . 
KansasCity,Mo. S5 
Kokomo,Ind. C16 
LosAngeles B3 
Minnequa,Colo. 

Pi ttsburg, Calif. 
“hicago,Ill. R2. 
SanFrancisco C 

SparrowsPt.,Md 
Sterling. Il. (37) 


BALE TIES, Sing'e Loop 
Ala. R2 


N15 


AlabamaCity, 
Atlanta All . . 
Bartonville,IIl. K4 
Crawfordsville,Ind 
Donora,Pa. A7 
Duluth A7 
Fairfield, Ala. 
Houston S5 ....... 
Jacksonville, F la. } 
Joliet, Ill AZ : 
KansasCity, Mo $5 
Kokomo,Ind. C16 
Minnequa,Colo 
SparrowsPt.,Md 
Sterling, I11.(7) WN 


FENCE POSTS 


Birenin — im 
Cc oH 


MS 


T2 


icag 
Di aluth 
Fr 
Johnstown,Pa 


C10 . 
Bi2 


equa.Colo 


Tonaw: anda.N.Y 
WIRE, Barbed 


AlabamaCity 
Aliquippa, Pa 
Atlanta All 
Barton ville, Ill. K4 

f dsville.Ind 


Ala. R2 


J5 
Ms 
Duluth 
Fairfield, / 
Houston ; 
Jacksonville, Fla 


Johnstown, Pa 
Joliet Il 


M8 
B2 


Minnequa,Colo 
Monessen, Pa. 
Pittsburg. Calif 


Sterling,Ill.(7) N15 


An'id Galv. 
Stone Stone 
5 19.40** 


WIRE (16 gage) 


Ala.City, Ala.R2 
Ali’ppa,Pa 
Bartonville K4 
Chicago W13 
Cleveland A7 
Craw’ sville M8 ) 
Fostoria,O. $1 18 35 1s ) 907 
Houston 85 -18.10 19.65** 
Jacksonville M8 18.95 19.80tt 
Johnstown B2 17.85 19.65§ 
Kan.City,Mo 18.10 
Kokomo C16 17.95 19. 50 
Minnequa C10. .18.10 19.65** 
P’Im’r,Mass.W12 18.15 19.70 
Pitts.,Calif. C11.18.20 19.75 
8.SanFran. C10 18.20 19.75** 
St’ling(37) N15 . 17.95 19.80 
SparrowsPt. B2. 

Waukegan A7 

Worcester A7 


$5 


WOVEN FENCE, 9-15 Ga. 
Ala.City,Ala. 
Aliq’ppa, Pa.9- 11% 6ga.J5 
Atlanta All See we 
Bartonville, Ill, Ka 
Crawfordsville, Ind. 
Donora,Pa. AZ 
Duluth A7 . 
Fairfield, Ala. 
Houston S5 ... 
Jacksonville, Fla. 
Johnstown, Pa. (42) 
Joliet,IIl. A7 Tt 
KansasCity,Mo. S5 
Kokomo,.Ind. C16 ..... 
Minnequa,Colo. C10 
Pittsburg,Calif. Cll 
Rankin,Pa. Al 
S.Chicago, Ill. 
Sterling, II. (7) 


WIRE, 
(6 to 8 gage) 


Ala.City,Ala. 
Aliquippa Ji . 8.65 9.3253 
Atlanta(48) A11..9.00 9.75* 
Bartonville(48)K4 9.85 19.90 
Buffalo W12 9.00 9.557 
Chicago W13 .9.00 9.55** 
Cleveland A7 Fe 
Crawfordsville M8 9.10 9.80 
Donora,Pa. A7 9.09 9.55 
Duluth AZ ......9.00 9.55 
Fairfield T2 -..9.00 9.557 
Houston(48) S5 ..9.25 9.80** 
Jack’ ville,Fla. MS 9.10 9.S80tt 
Johnstown(48) B2 9.00 9.675$§ 
Joliet, Ill. A7 . 9.00 9.55+ 
KansasCity(48)S5 9.25 9.80** 
Kokomo(48) S16 .9.10 9.65 
LosAngeles B3 . .9.95 10.625§ 
Minnequa C10 .9.25 9.80°* 
Monessen(48) P7.8.65 9.35§ 
Palmer,Mass. W12.9.30 9.85 
Pitts.,Calif. C11. .9.95 10.50 
Rankin,Pa. A7 -9.00 9.557 
8.Chicago R2 . .9.00 9.55* 
S.SanFran. C10 .9.95 10.50** 
Spar’wsPt.(48)B2 9.10 9.7753 
rt cheers dich Ae tala 9.10 9.80 
Struthers,O. Y1 


MS 


ee 
B2 


abe 
N15 

Merchant Quality 
An'id Galv. 


R2 .9.00 9.55** 


9.00 9.65% 


Worcester, Mass AZ 9.30 9.85 


zinc prices of 
+5c §10c Less 
7710.50c, $111.00c. 
to zine equaliza- 


on 


**Subject 
tion extras 


RIVETS 


Cleveland and/or 
freight equalized with Pitts- 
burgh, f.o.b. Chicago and/or 
freight equalized w.th Birm- 
ingham except where equal- 
ization is too great. 
Structural % in., larger 12.85 
7, in. and smaller by 6 in. 
shorter: 15% off list. 


FASTENERS 


(Consumer discounts 
cent off list prices, orders 
for 1 container for assorted 
sizes; for less than container 
quantities, add 25 per cent; 
attaching nuts to bolts, 
package sizes, add 7.5 per 
cent; heavy hex nut 1% in 
through 1% in. tapped 8 
threads, add 10 per cent) 


HEX HEAD CAP SCREWS, 


or fine thread, pack- 
bulk, with or with- 
nuts, 1020 steel 
bright and high carbon heat 
treated % in. thru 1 in. 
diam., listed lengths: 
Plain Finish ... 
Hot Galvanized and ‘Zi ne 
Plated: 
— phe eG 
Seer 50 


F.o.b 


and 


per 


coarse, 
aged or 
out hex 


50 


BOLTS, Standard stock sizes: 


Plain Finish 50 

Hot Galvanized 

Plated: 
Packaged 
~mulk 


*Hot 


and Zine 


43.75 
50 


galvanized 
plated lag bolts 
package or bulk 
use applicable list 
discounts 


or zinc 
only — for 
quantities 
less bulk 


CAP AND SETSCREWS, 

Fillister Head 

Coarse Thread 
a 
Bulk .. 


» Cap Screws, 


Flat Head Cap Screws: 
4% in. and smaller, 
6 in. and shorter: 
Packaged 
Bulk ... +38 
Setscrews, Square Head, 
Cup Point, Coarse Thread: 
Through 1 in. diam., 
6 in. and shorter: 
Packaged 
eee 
Through 1 in. diam., 
longer than 6 i 
Packaged 


HEXAGON NUTS, American 
Standard: Finished hex, hex 
jam, and hex slotted coarse 


+85 


or fine thread, % in. 
through 3 in., finished hex 
thick, thick and _ slotted, 
castle, fine thread, % in. 
through 1% in., semifinished 
hex heavy, heavy and jam, 
heavy and _ slotted, coarse 
thread, % through 4 in., 
and 
SQUARE 
Standard: 
and heavy 
thread, % in. 
Plain Finish .. 
Hot Galvanized and Zine 
Plated: 

Packaged 

Bulk .. 


in. 


American 
square 
coase 
2 in.: 


NUTS, 
Regular 
square, 
through 


43. 


o 
7 
5 





(High strength, 
per 1000 ft, 40,000 lb and 


1/4 
$26.20 = 50 $ 
26.20 


Buffalo W12 ...... 
KansasCity,Mo. U: 
Minnequa,Colo. 
Pittsburg, Calif. 
Roebling.N.J. R5 
SparrowsPoint, Md. 
St.Louis L8 


Waukegan, Ill. AT Bp Ges 


~ PRESTRESSED STRAND 


stress relieved; 7 wire uncoated. 
over) 


Net prices 


Standard Diameter, Inches 
5/16 





BOILER TUBES 


Net base c.l. prices, 
wall thickness, cut length 


2 a at et pe 


Whotororr 


dollars per 
10 to 


100 ft, mill; 
24 ft, inclusive. 


minimum 


Seam! ess—— Elec. Weld 
c.D. H.R 





RAILWAY MATERIALS 


Rails 
Bessemer, Pa. 
Ensley, Ala. 
Fairfield, Ala. 
Gary,Ind. U5 . 
Huntington. W. Va 
Johnstown,Pa. B2 os 
Lackawanna,N.Y. B2 
Minnequa,Colo. C10 
teelton.Pa. B2 
w illiamsport, Pa. 


are ss9 


TIE PLATES 
Fairfield, Ala. 
Ty ae, TD ssaseses 
Lackawanna.N.Y. B2 
Minnequa,Colo. C10 
Seattle B3 ... 
Steelton, Pa. B2 bs valan 
Torrance,Calif. C11 
JOINT BARS 

Bessemer, Pa. 

Fairfield, Ala. 

Joliet.Il. U5 pahaseis 
Lackawanna,N.Y. 
Minnequa,Colo. 
Steelton,Pa, B2 


AXLES 
Ind. Harbor, Ind. 
Johnstown, Pa. 


$13 


B2 


-9.125 
-9.125 


Footnotes 


Tee Rails 





° 
o 
APBD, 


SCREW SPIKES 
Lebanon,Pa. B2 


TRACK BOLTS, Untreated 
Chawetamd Be  .ceccccc. 
KansasCity,Mo. S5 
Eaenee:. Fe. 2 «<x 
Minnequa.Colo. C10 ... 
Pittsburgh S44 

Seattle B3 


STANDARD TRACK SPIKES 
Fairfield.Ala. T2 
Ind.Harbor. Ind. 
KansasCity, Mo. 
Lebanon.Pa. B2 .. 
Minnequa,Colo. C10 
Pittsburgh J5 ; 
eer 
8.Chicago.Ill. R2 
Struthers,O. Y1 
Youngstown R2 


oe 
85 





Chicago base. 
Merchant 
Reinforcing 
1% to under 17/16 in.; 
‘16 to under 1 15/16 in. ; 
ps a 15 tg to 8 in., in- 
, 7.05 
Limited analyses 
Chicago base 2 cols. 
16 Ga. and heavier 
Merchant quality; add 0.35c 
for special quality 
Worcester, Mass., 
%” and thinner 
40 Ib and under. 
Flats only; 0.25 
heavier 
Special 
Dedt “ 


only 
lower 


base. 


in. & 


quality 
0.05c, finer than 
bands. 

zone, 


G 
‘mill 
in mill 
mill sizes 


5.65¢ 
Bar 


(28) Bonderized 
} se ppg 98 Pad universal 
add 0.4 
Widths over % in.; 7.375¢, 
for widths % in. and under 
by 0 125 in. and thinner. 


mill 


in 
narrower 

and narrower 
Chicago base, 10 
ower 
13 Ga, & 
narrower 
48” and narrower 
9-14% Ga 
To fabricators 


points 


lighter; 60” & 


and smaller rounds 
in. and smaller 
9.65c for larger 
and hexagons and 
shapes 


hexagons ; 
rounds 
other 





STEEL 








Strong 
Restraining Influences... 


Roebling Hose Wire, Hose Reinforcing 
Wire and Hose Wrapping Wire bear the 
stamp of Roebling’s strict attention 


to constant uniformity. As with all 
Roebling wire products, each is wholly 
Roebling-made and Roebling-con- 
trolled, from open hearth to packaging. 
Tensile strength and forming qualities, 
finish and gage are of an excellence 
that proves itself in use. 

Resistance to internal and external 
pressures and wear are what you look 
for in hose wires and what you pay for. 
With Roebling, you get them, 


Roeblir 


ROEBLING 


Off 





ELIMINATE 
UNNECESSARY 


ASSEMBLY 


Oe ORS 
with 


Replace improvised 
units with readily 
available precision 
cam followers. 


CAMROL BEARINGS 


CF (Cam Follower) SERIES 


and still unsurpassed anti-friction roller bearing 
- bearing that adds efficiency at less cost to cam actuated, track and 
port roller applications. Built with full roller complement and integral 
, the CF series design provides high radial capacity and shock load 
with its own shaft. Easily applied and 


‘to 4”. 


cam-fol- 


ction in a compact roller 
in roller diameters of 1’ 


SCF SERIES. 


Sealed to keep contamination out and lubricant in. It is dimensionally 
interchangeable with the CF bearings. A turned groove in the center of 
a permanent lubricant reservoir to 


the outer raceway bore provides 
Can be easily re-lubricated. 


approach life-time lubrication requirements. 


CYR (Cam Yoke Roller) SERIES 


ptability of the CF bearing to all types 
m action or controlled-motion ma- 


An inner ring replaces 


ries Seer tisha the ada 
liner’ ’ inve 

» guide 
ke r¢ ae mo 


The CYR s 
F aut Iving ca 
or support rollers 
untings. 


SCYR SERIES 
This series provides a fully sealed Cam Yoke Roller type bearing. It is 
dimensionally interchangeable with the CYR bearings. 


cGILL MANUFACTURING CO,, INC., Bearing Division 
301 N._ Lafayette Street, Valparaiso, Indiana 


RADIAL CAPACITY 
SHOCK RESISTANCE 
SPACE ECONOMY 


a | 
——— ovr SERIES 
ai : sealed) 


talog No, 52-A for full infor- 
McGi il’s. needle roller be ng 
followers . Ask about recommenda- 


and cam 
= ch precision special ball ane 


tions for 
roller be: 


We, 


engineered electrical produets 


MoGILL 


precision needle roller bearings 
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SEAMLESS STANDARD PIPE, Threaded - Coupled Carload discounts from iist, 
Size—Inches 3 3% 
oo 2. * . Sa are 76.5c 

Pounes Per Pt ...... 8. ‘ 7.62 

Blk Galv* 

Aliquippa, Pa. J5 ... g j +5.75 

Ambridge, Pa. N2... & FF + 5.75 

paren, ©. NS. cisaes 2 om + 5.75 

Youngstown Y1 .....+12. 28. + 5.75 





ELECTRICWELD STANDARD PIPE, Threaded and Congied Carload discounts 


Youngstown R2 +12.25 +28.75 +5.75 +23.5 +3.25 +2 +1.75 +19.5 





BUTTWELD STANDARD _ Threaded — Coupled Carload discounts 
Size—Inches 43 le 
Se a ee ) Sree ; 8.5c 
Pounds Per Ft ...... 3 : 5 0.85 
y salv Galv* 
Aliquippa, Pa. J5 ... .... =e swag aera ee ae 2.25 +15 
Ye * ae pea ess wiaeak oor ae & - 0.25 + 
Benwood, W. 2.25 + 


a | 
Fairless, Pa. N3 . 
Fontana, Calif. = . 
Indiana Harbor, Ind. Y1 
Lorain, O. N3 
Sharon, ee 
Sharon, Pa. M6 ..... 
Sparrows Pt., Md. B2 
Wheatland, Pa. W9 
Youngstown R2, Y1.. 


t+++++4 


oe ae oe 
wyerore 
ror saen- 

ee ie 





Size—Inches 
ee, * See 
Pomme Ter Pt 2... .ess 


Naw 


WW ON Wm CIO CO Oo 


ane 
ue 
* 


Aliquippa, Pa. J5 


co oo on co & NY 


manana ooog 


www wes 2 


Coroner 


Etna, Pa. N2 
Fairless, Pa. 
Fontana, 

Indiana Harbor, 
Lorain, O. N3 
Sharon, Pa. M6 . 
Sparrows Pt., Md. “B2° 
Wheatland, Pa. W9 . 
Youngstown R2, Y1 


+ 
++++++ 0.4444 
on 


$9 69 01 G9 G9 se DO G9 G9 § 
aD 


wes co 
NON ON OA OT oN OH oR ON 


NANI 


ONO Ot Or Ot Or Gt 
ia 


ws 


*Galvanized pipe discounts based on price of zinc at 13.00c, East St. Louis. 





Stainless Stee} Clad Steel 


Plates Sheets 
Carbon Base Carbon Base 
10% 15% f 





Representative prices, cents per pound; subject to current lists of extras 
H.R. Bars; 
Forg- ; Struc- : 
—Rerolling— ing cm, ars tural Stainless 
Billets i i i 302 a : 
isa came 43.50 39. 2. 8.6 5. | 3.05 28.80 31.55 
50 33.75 36.9% 
20 42.20 46.25 
30 46.75 51.: 
9.90 55.15 60 
34.50 
40.80 


| Inconel 
Nickel ; 
Nickel, Low Carbon 
| Monel ... ; 25 55.35 66.45 


Strip, Carbon Base 
—Coid Rolled— 
—~ 10% Both Sides 
CbTa Cc jopper™ stecsces : j ; 36.35 43.40 
* Deoxidized. Production points: Stainless-clad_ sheets, 
New Castle, Ind. I-4; stainless-clad plates, Claymont, Del. 
P4: Coatesville, Pa. L7; New Castle, Ind. I-4, and Wash- 
ington, Pa. J3; nickel, a monel-clad tea Coates- 
ville L7; copper-clad strip arnegie, Pa. S1 


_ ee * : i 
Producers Are: ‘Allegheny Ludlum Steel Corp.; American Steel & Wire Div., U. S. T | § | 
Corp.; Anchor Drawn Steel Co., division of Vanadium-Alloys Steel Co.; Armco Steel 00 tee 

Corp.; Babcock & Wilcox Co.; Bethlehem Steel Co.; J. Bishop & Co.; A. M. Byers Co.; 

Calstrip Steel Corp.; G. O. Carlson Inc.; Carpenter Steel Co.; Carpenter Steel Co. of New | Grade $perlb Grade $ per lb 
England; Charter Wire Products; Crucible Steel Co. of America; Damascus Tube Co.; | peg Carbon (W-1) 0.330 Hi-Carbon-Cr (D-11).. 0.955 
Dearborn Div., Sharon Steel Corp.; Wilbur B. Driver Co.; Driver-Harris Co.; Eastern) gnee Carbon (W-1) 0.385 V-Cr Hot Work (H-13) 0.550 
Stainless Steel Corp.; Firth Sterling Inc.; Fort Wayne Metals Inc.; Green River Steel oj) Hardening (O-1) 0.505 W-Cr Hot Work (H-12) 0.530 
Corp., subsidiary of Jessop Steel Co.; Indiana Steel & Wire Co.; Ingersoll Steel Div., | y.cr Hot Work (H-11) 0.505 W Hot Wk (H-21) 1.425-1.44 
Borg-Warner Corp.; Ellwood Ivins Steel Tube Works Inc.; Jessop Steel Co.; Johnson nee 

Steel & Wire Co. Inc.; Stainless & Strip Div., Jones & Laughlin Steel Corp.; Joslyn Stain- Grade by Analysis (%) Alsi $ - 
less Steels, division of Joslyn Mfg. & Supply Co.; Latrobe Steel Co.; Lukens Steel Co.;| W Cc v Co Mo Designation oar 
Maryland Fine & Specialty Wire Co. Inc.; McLouth Steel Corp.; Metal Forming Corp.; T- 1.840 
Midvale-Heppenstall Co.; National Standard Co.; National Tube Div., U. S. Steel Corp.; 2.005 
Pacific Tube Co.; Page Steel & Wire Div., American Chain & Cable Co. Inc.; Pittsburgh | 13.5 3 T-3 2.105 
Rolling Mills Inc.; Republic Steel Corp.; Riverside-Alloy Metal Div., H. K. Porter Com- 25 2 7 . 545 
pany Inc.; Rodney Metals Inc.; Sawhill Tubular Products Inc.; Sharon Steel Corp.; . T-5 2-915 
Simonds Saw & Steel Co.; Somers Brass Co.; Specialty Wire Co. Inc.; Standard Tube Co.; | 20.2% a 3 2.95 tte 330 
Superior Steel Div., Copperweld Steel Co.; Superior Tube Co.; Swepco Tube Corp.; Tech- 3.75 3.7 : 5 ; -8 485 
alloy Co. Inc.; Timken Roller Bearing Co.: Trent Tube Co., subsidiary of Crucible Steel § , . : M- 200 
Co. of America; Tube Methods Inc.; U Ibrich Stainless Steel Inc.; Union Steel Corp.; U. S. 5 s ¢ ~ f M-2 345 
Steel Corp.; Universal Cyclops Steel Corp.; Vanadium-Alloys Steel Co.; Wall Tube & } d ‘ 590 
Metal Products Co.; Wallingford Steel, subsidiary of Allegheny Ludlum Steel Corp. ; Tool steel producers include: / A8, Be, Bs, » C9, 
Washington Steel Corp.; Seymour Mfg. Co. C12, C18, F2, J3, L3, M14, S88, 
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Pig Iron 


Birmingham District 


Birmingham R2 

Birmingham U6 - 

Woodward,Ala. W15 . 
Cincinnati, deld. .. 


No. 2 
Foundry 


62.50°* 
62.50°* 
62.50°° 
70.20 


Basic 
62.00 
62.00° 


Buffalo District 


Buffalo H1, R2 ... 
N.Tonawanda,N. Y. 
Tonawanda, N. Y. 


Syracuse,N.Y., d 


Chicago District 


Chicago I-3 
re 
8.Chicago,IIl. W14 

Milwaukee, deld. 


Muskegon, Mich., deld. . ees 5 


Cleveland District 


Cleveland R2, A7 
Akron,Ohio, deld 


Mid-Atlantic District 


Birdsboro,Pa. B10 
Chester,Pa. P4 
Swedeland,Pa. A3 
NewYork, deld. 
Newark,N.J., deld. 
Philadeiphia, deld. 
Troy,N.Y., R2 a 
Boston, deld. 


Pittsburgh District 


NevilleIsland,Pa. P6 
Pittsourgh (N&S sides), 
Monaca,Pa., deld. 
Lawrenceville, w. Homestead, 

Wilmerding,Pa., deld. 
Verona,Trafford,Pa., deld 
Brackenridge,Pa., deld. 

Midland,Pa. C18 : 


eid. i 


Youngstown District 


Hubbard,Ohio Y1 
Sharpsville,Pa. S6 
Youngstown Yi 


Prices in dollars per gross ton, f.o.b. 
approximate and based on rail shipment. 


(rail) furnace; add 50 cents when shipped by truck. Maximum delivered prices are 


Besse- 
mer 


67.00 
67.00 


Malle- 
able 


66.50 
66.50 


No. 2 


Besse- 
Foundry 


mer 


Malle- 
able 


66.50 


66.50 
66.50 


Other U. 8. Districts Basic 

SRE BOD case bi bbees bees cede baie 

Erie,Pa. I-3 ... 

Fontana, Calif. K1_ 

Geneva,Utah Cll 

GraniteCity,Il. G4 Seb ebwslewees 

Ironton,Utah Cll ..........+-. 

Minnequa,Colo. C10 

Rockwood,Tenn. T3 

TOMAS OREO TB occ cscccccscccccene 
Cincinnati, deld a an Soha awe 
Mansfield, Ohio, ‘deld. 

Canadian District 

Hamilton,Ont. S46 .... 

PortColborne, Ont. A25_ 

SaultSte.Marie,Ont. A25 


*Phos. 0.70-0.90%; Phos. 0.30-0.69%, $63. 
**Phos. 0.70-0.90%: Phos. 0.30-0.69%., $63.50. 
tPhos. 0.50% up; Phos, 0.30-0.49%, $63.50. 


PIG IRON DIFFERENTIALS 

Silicon: Add 75 cents per ton for each 0.25% Si or percentage thereof 
over base grade, 1.75-2.25%, except on low phos. iron on which base 
is 1.75-2.00%. 

Manganese: Add 50 cents per ton for each 0.25% manganese over 1% 
or portion thereof. 


BLAST FURNACE SILVERY PIG IRON, Gross Ton 

(Base 6.01-6.50% silicen; add 75c for each 0.50% silicon or portion 
thereof over the base grade within a range of 6.50 to 11.50%; starting 
with silicon over 11.50% add $1.50 per ton for each 0.50% silicon or 
portion thereof up to 14%; add $1 for each 0.50% Mn over 1%) 
Buffalo H1 ..... RWE<KS EW Uo AWOmSe.+ 6 see eees 

Jackson,Ohio I- 3 Ji. = 

PortColborne,Ont. A25 


ELECTRIC FURNACE SILVERY IRON, Gross Ton 
(Base 14.01-14.50% silicon; add $1 for each 0.5% Si to 18%; $1.25 for 
each 0.50% Mn over 1%; $2 per gross ton premium for 0.045% max P) 


CalvertCity,Ky. P15 ...... 
NiagaraFalls,N.Y. P15 .... 

Keokuk,lowa Open-hearth & “Fary “K2 
Keokuk,lowa O.H. & Fdry, 12% Ib piglets, "16% Si, 


LOW PHOSPHORUS PIG IRON, Gross Ton 


Birdsboro,Pa. B10 (Phos. 0.075% max) 
Lyles,Tenn. T3 (Phos. 0.035% max) .. 
Rockwood,Tenn. T3 (Phos. 0.035% max) ee ree 
Buffalo H1 (Intermediate) (0.036-0.075% max) ....... 
Cleveland A7 (Intermediate) (Phos. 0.036-0.075% max) 
Duluth I-3 (Intermediate) (Phos. 0.036-0.075% max) 

Erie,Pa. I-3 (Intermediate) (Phos. 0.036-0.075% max) ... . 
NevilleIsland,Pa. P6 (Intermediate) (Phos. 0.036-0.075% max). 
Swedeland,Pa. A3 (Intermediate) (Phos. 0.036-0.075% max) 
Troy,N.Y. R2 (Phos. 0.075% max) - 





Steel Service Center Products 


Representative prices, cents per pound, f.o.b. warehouse, for 2000 Ib items (except stainless) ordered by themselves. Prices will vary with 
total weight of the order or weight of the individual items or both. Base quantities for stainless sheets: 8000 lb, except in Chicago, New 
; Bal- 


York, Boston, Los Angeles, 
timore, Boston, New York, 


Atlanta 
Baltimore 
Birmingham .. 
Boston . ~ 
Buffalo 
Charlotte 
Chicago 
Cincinnati 
Cleveland 
Dallas 
Detroit 
Denver 
Houston 
Indianapolis 
Kansas City 
Los Angeles 
Memphis, Tenn 
Milwaukee 
Moline, Ill 
Newark, N. 
New York 
Philadelphia 
Pittsburgh . 
Portiand, Oreg 
St. Louis 

St. Paul .. 
San Francisco” 
Seattle .. 
Spokane, Wash 


Specifications: 


x. c 


J 


Hot rolled sheet, sheared edge, 10 Ga. 
36 x 120 in. except Los Angeles, 
carbon bars, rounds, % in.--1\% 


structural shapes, I beams, 6 x 12% 


in., M1020; 


and San Francisco, 
Philadelphia, San Francisco, 10 cents; Atlanta, Birmingham, Dallas, 


Dallas and Houston, 
cold finished bars, 1 
in.; carbon plates, sheared, 


Denver, 20 cents; 


City delivery charges are 15 cents per 100 Ib except: 
Seattle, no charge. 


10,000 Ib. 
Houston, Los Angeles, 





PLATES 


H.R. Alloy 
Carbon 


Stainless 


STRUCTURAL 
Type 302 Ss! 


HAPES 


an 
on 


~ 
CLlOLM Oww 


ICOe-) 
Oran 


54.00 
54.02 
54.02 
10 Ga. x 
hot rolled 
rounds; 


galvanized sheets, 
¥% in. x 1 in.; 
1% in.—2% in. 


cold rolled sheets, 20 Ga. & 36 x 96-120 in.; 
10 Ga. x 48 x 120 in.; stainless, 16 Ga. & 36 in.; hot rolled strip, 
in., C1018; hot rolled alloy bars, 4140 annealed, 
through % in. x 84 in.; floor plates, 4% in. x 36 in. 


& 36 x 96-120 in.; 
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Refractories 


Fire Clay Brick (per 1000 pieces*) 
High-Heat Duty: Ashland, Grahn, H 
Hitchins, Haldeman, Olive Will, Ky. 


Ottawa, IlL, Stevens Pottery, Ga., Canon City, 
Colo., $140; Salina, Pa., $145; Niles, Ohio, 
$146; Cutler, Utah, $175. 

Super-Duty: Ironton, Ohio, Vandalia, Mo., 
Olive Hill, Ky., Clearfield, Salina, Winburne, 
Snow Shoe, Pa., New Savage, Md., St. Louis, 
$185; Stevens Pottery, Ga., $195; Cutler, Utah, 


$248 
Silica Brick (per 1000 pieces*) 

Standard: Alexandria, Claysburg, Mt. Union, 
Sproul, Pa., Ensley, Ala., Pt. Matilda, Pa., 
Portsmouth, Ohio, Hawstone, Pa., &t. Louis, 
$158; Warren, Niles, Windham, Ohio, Hays, 
Latrobe, Morrisville, Pa., $163; E. icago, 
Ind., Joliet, Rockdale, Ill., $168; Canon City, 
Colo., $173; Lehi, Utah, "$183; Los Angeles, 


Super-Duty: Sproul, Hawstone, Pa., Niles, 
Warren, Windham, Ohio, Leslie, Md., Athens, 
Tex., $158; Morrisville, Hays, Latrobe, Pa., 
$163: E. Chicago, Ind., St. Louis, $168; ‘Canon 
City, Colo., $183; Curtner, Calif., $185. 

Semisilica Brick (per 1000 pieces*) 
Woodbridge, N. J., Canon City, Colo., $140; 
Philadelphia, Clearfield, Pa., $145. 

le Brick (per 1000 pieces*) 

Dry-Pressed: Aisey, Ill., Chester, New Cumber- 
land, W. Va., Freeport, Johnstown, Merrill 


Station, Pa., Vandalia, Mo., New Salisbury, 
Ohio, $97; Vanport, Pa., Wellsville, Irondale, 
Qhio, $100; Clearfield, Pa., Portsmouth, Ohie, 
$102; St. Louis, Mexico, Me., $120. 
High-Alumina Brick (per 1000 pleees*) 
50 Per Cent: St. Louis, Mexico, Vandalia, Mo., 
Danville, Ill., $250; Philadelphia, $268; Clear- 
oon Pa., $230; Orviston, Snow Shoe, Pa., 
60. 


60 Per Cent: St. Louis, Mexico, Vandalia, Mo., 
$310; Danville, Ill., $318; Clearfield, Orviston, 
Snow Shoe, Pa., $320; Philadelphia, $325. 
70 Per Cent: St. Louis, Mexico, Vandalia, “Mo. F 
$350; Danville, Dl., $353; Clearfield, Orviston, 
Snow Shoe, Pa., $360; a "$365. 

Sleeves (per 1000 
St. Louis, $193; Reesdale, a Bridge- 
burg, St. Charles, Pa., $188; Ottawa, Ill., $206. 

Nozzles (per 1000) 
Reesdale, Johnstown, Bridgeburg, St. Charles, 
Pa., St. Louis, $310. 

Runners (per 1000) 
Reesdale, Johnstown, Bridgeburg, St. Charles, 
Clearfield, Pa., $234. 

Dolomite (per net ton) 
Domestic, dead-burned bulk, Billmeyer, Blue 
Bell, Williams, Plymouth Meeting, York, Pa., 
Millville, W. Va., Bettsville, Millersville, Mar- 
tin, Woodville, Gibsonburg, Narlo, Ohie, 
$16.75; Thornton, a oy $17; Dolly Sid- 
ing, Bonne Terre, , $15. 
Siena pam ‘a ten) 

Domestic, dead-burned, % in. grains with 
fines: Chewelah, Wash., Luning, Nev., $46; 
% in. grains with fines: Baltimore (periclase), 
$73; Pascagoula, Miss. (periclase), $90. 


—9 in. x 4% x 2.50 straights. 





Sheet — 


Canadian Steel 


(Cents per Ib, f.o.b. mill, 
rwise noted 


Electrical pane 


Electrolytic Iron, 
Melting stock, 99.9% 

Fe, irreg. fragments, 

% in. x 1.3 in. .... 28.75 
(In contract lots of 75@ tons 
price is 22.75c.) 

Annealed, 99.5% Fe. .36.75, 
ton, del. east of Mississippi. 


Unannealed (99+ % Fe) 33.0 





Wire (carload lots) : 
Merchant annealed 
Low carbon indus. . 
Upholstery spring .. 
rere 

Bars & Small Shapes: 
Carbon, merchant .. 

special . 


wom Rots we 
S&S SSS BS 


Bars, Reinforcing 
Structural Shapes: 
Standard carbon 
Angles & zees 
Plates, Carbon: 
Sheared .. 
Universal mill 
Sheets & Coils, Hot Rolled: 
Carbon sheet 
Carbon strip 
Sheets & Coils, Cold ang 
Carbon sheet 
Carbon strip: 
(0.080 and lighter) 6.35 
(0.081 and heavier) 6.65 
Sheets & Coils, Galvanized: 
Standard quality ... 6.70 
Culvert quality .... 7.00 
Sheets, Porcelain 
Enameling ..... 7.45 
Sheets & Coils, Electrical: 
Field grade 9.00 
Armature grade .... 


“(Per base box; 
100 Ib base wt) 
Coke tin plate (1.25 
lb pot yield) . -$10.60 
Electrolytic tin plate 
(0.25 Ib coating). 9.10 
Black plate 8.30 
Nails, Wholesale: 
Carload lots .....Col. 110 


Fluorspar 


Metallurgical grades, f.o.b. 
shipping point in Ill, Ky., 
tons, carloads, effective 


$33-$36.50. Imported, net ton, 

cars point of entry, 

paid, metallurgical 

European, $30-$33, 

contract; Mexican, all rail, 

duty paid, $28-$28.50; barge, 
Brownsville, Tex., $30-$31 


Metal Powder 


(Per pound, f.o.b. shipping 
point in ton lots for minus 
100 mesh, except as noted.) 
Cents 
Sponge Iron, domestic 
and foreign, 98% Fe, 
min. trucklots, freight 
allowed east of Mis- 
sissippi River: 
100 mesh, bags .... 11.50 
100 mesh, pails .... 9.85§ 
40 mesh, bags ..... 8.10TT 


Unannealed (99+ % Fe) 
(minus 325 mesh) .. 58.0 
Carbonyl Iron: 
90-99.9%, 3 to 20 microns, 
depending on grade, 
88.00-700.00 in standard 
200-lb containers; all 
minus 200 mesh. 
Aluminum: 
Atomized, 660-Ib drum 
freight allowed, c.l. 
39.80; ton lots 
Brass, 80/20, leaded 
(60 mesh) ° 7.5 
Bronze powder, 90/10. 55.10 
Copper, all types ....15.25* 
EAE reer * 
Manganese, 
minus 35 mesh ..... 
Nickel, all types 
Nickel-Silver 
eee ones 
Stainless Steel, “'304 
Stainless Steel, 316 
Steel, AISI 4650 


Dollars 
100-300 mesh ..1.57-1.58 
99.5%, below 
5 microns 
Tungsten .......- 
Molybdenum 
*Plus cost of metal. %De- 
pending on mesh. §Cutting 
and scarfing grades. **De- 
pending on price of ore. 
ttWelding grade. 





Imported Steel 


(Base per 100 Ib, 


North 
Atlantic 


Great 
Lakes* 


Deformed Bars, sspeecpeonsneeeth ASTM-A 305 ... 


Bar Size Angles 


Structural ANBlB - eee cesses eee ee eee: 


I-Beams 
Channels ° we 
Plates (basic ‘ bessemer) 


Sheets, hot rolled and galvanized 
1000 ft, 


Furring Channels, C.R., 
per ft . . 
Barbed Wire (t) 
Merchant Bars .. 
Hot-Rolled Bands 


% x 0.30 Ib 


Wire Rods, Thomas Commercial No. & Bee a 


Wire Rods, O. H., No. 


5 
Bright Common Wire Nails” cc 


heavier. 


*Book closed for 1960-61 shipping season. 


tPer 82 Ib net reel. 


landed, duty paid; 
with any rise for buyer’s acc’t. Source 


based on current ocean rates 
of shipment: Western Europe) 

South Gulf West 
Atlantic 


§Per 100-lb keg, 20d nails and 


Ores 
Lake Superior Iron Ore 


(Prices effective for the 1960 shipping season, 
subject to later revision, gross ton, 51.50% 
irem natural, rail of vessel, lower lake 
Mesabi DeOSSCMOE 2... cc ccs cs cccssccee 
Lamp % i. Gnd UP ..ccccccccccecee 
Fines, under % in. .... 
Mesabi nonbessemer 
Old Range bessemer —o 
Old Range nonbessemer ...... 
Open-hearth lump e 
High phos. 
Based on upper lake rail freight rates, 
vessel freight rates, handling and unloading 
charges, and taxes thereon, which were in ef- 
fect Jan. 1, 1960; inmereases or decreases after 
that date are absorbed by the seller. 
Eastern Local Iron Ore 
New Jersey, concentrates 


Cents per unit 
Swedish basic, 65%, c.i.f. Atlantic ports 23.00f 
Chilean, 62-65%, 6.1.f. Atlantic ports .. 22.00 
Brazilian, 68.5% f.o0.b. vessel, 
Victoria, per ton ..... Ceceess 
‘Tungsten Ore 
Net ton, unit 
Foreign wolframite, _— ener 
quality F 9.75-20.00° 
Domestic, concentrates, ‘fo. b. wilting 
points ° ~ +++ +22-00-23.00 


. .$11.50 


‘Manganese Ore 
Indian, 85-90c, nom. per long 
U. 8S. ports, duty for buyer’s 


Mn 46-58%, 

ton unit, c.i.f. 

account. 

Chrome Ore 

Gross ton, f.o.b. cars New York, Philadel- 

phia, Baltimore, Charlestown, 8. C., plus ecean 

freight differential for delivery to Portland, 

Oreg., Tacoma, Wash. 

Indian and Rhodesian 

G85 2th .ccccccwssise «6-0 «+++ -$34.00-35.00T 

48% . -25.00-26.00T 
South a Transvaal 

44% no ratio ‘ 

48% no ratio 


: 18.75t 
ones '24.00-26.00t 
Turkish 
48% 3:1 e ‘ 36.00-37.00T 
Domestic 
Rail nearest seller 
18% 
Molybdenum 
Sulfide concentrate, per Ib of Mo content, 
mines, unpacked eae ca .$1.23 
Antimony Ore 
Per short ton unit of Sb content, c.i.f. seaboard 
ee mione «+ ee «$2.50-2.80 
ad ; 2.80-3.20 
Vanadium ‘Ore 
Cents per Ib V,0, 
BIOMROBUG co ccicvccecsoscccccscses 31.00 


*Before duty. 


Metallurgical Coke 


Price per net ton 
Beehive Ovens 
Connellsville, Pa., furnace ... 
Connellsville, Pa., foundry 
Oven Foundry 
Birmingham, ovens 
Cincinnati, deld. 
Buffalo, ovens seer 
Chattanooga, Tenn., ‘ovens 
Detroit, ovens ... ewe 
Pontiac, Mich., ‘deld 
Saginaw, Mich., deld 
Erie, Pa., ovens aes 
Everett, Mass., ovens: 
New England, deld. 
Indianapolis, ovens 
Ironton, Ohio, ovens 
Cincinnati, deld. 
Kearny, N. J., ovens 
Milwaukee, ovens .. 
Neville Island (Pittsburgh), Pa 
Painesville, Ohio, ovens 
Cleveland, deld. 
Philadelphia, ovens 
St. Louis, ovens 
St. Paul, ovens 
Chicago, deld. 
Swedeland, Pa., 
Terre Haute, Ind., 


tNominal. 


- -$14.75-15. 2% 
-18.00-18.5 


ovens. 3 


ovens 
ovens 


*Within $5.25 freight zone from works 


Coal Chemicals 


(Representative prices) 

Cents per gal f.o.b. tank cars or tank trucks, 
plant, 

Pure benzene .... ° 34.00 
Xylene, industrial grade .-- 29.00 
Creosote . . 24.00 
Naphthalene, 78 deg Senne ae 6.00 
Toluene, one deg. (deld. ‘east of Rockies) 25.00 
Cents per Ib, f.o.b. tank cars or tank trucks, 
deld. 
Phenol, 
Per net ton bulk, 
Ammonium sulfate, 


90 per cent grade ° 
f.o.b. cars or trucks, 


regular grade .$32.00 
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Ferroalloys 


MANGANESE ALLOYS 


Sptegeleisen: Carlot, 10 Ib pigs, per gross ton, 
Palmerton, Pa. 23-23% Mn, $102.50; 19-21% 
Mn, 1-3% Si, $100; 16-19% Mn $98. For 
Neville Island, Pa., prices add $2.50 as of 
Feb. 1. Lump 35 Ib and down: Deduct §2 
from 10 Ib pig prices at Palmerton. 


Standard Ferromanganese: (Mn 74-76%, C 7% 
approx) base price per net ton, $220, Johns- 
town, Duquesne, Sheridan, Neville Isiand, Pa.; 
a.; Ashtabula, Marietta, O.; Rock- 
.; Houston, Tex.; Sheffield, Ala.; 
Portiand, Oreg. Add or subtract $2 for each 
1% or fraction thereof of contained manganese 
over 76% or under 74%, respectively (Min 79- 
81%). Lamp $228 per net ton, f.o.b. Anacon- 
da, Mont. Add $2.60 for each 1% above 81%; 
subtract $2.60 for each 1% below 79%, 
fractions in proportion to nearest 0.1%. 


High-Grade Low-Carbon Fe 

Carload, lump, bu'k, max 0.07% 

ib of contained Mn, carload 

ton lots 37.9c, less ton 39.1c. 

Delivered. Deduct 4c for max 0.15% C grade 

from above prices, 5.3c for max 0.03% C, 

6.6c for max 0.5% C, and 8.1lc for max 75% 

C—max 7% Si. Special Grade: (Mn 90% min, 

C 0.07% max, P 0.06% max). Add 2.05c to 
the above prices. Spot, add 0.25c. 


‘anese: (Mn 


Medium-Carbon Ferromanganese: (Mn 80-85%, 
C 1.25-1.5%, Si 1.5% max). Carioad, lump, 
bulk, 24c per Ib of contained Mn; packed, 
carioad 25.3c, ton lot 26.9c, less ton 28.1c. 


Electrolytic Manganese Metal: Min carload, 
bulk, 34.25c; 2000 lb to min carload, 37c; less 
ton, 39c; 50 lb cans, add 0.5c per lb. Premium 
for hydrogen-removed metal 0.75c per Ib 
Prices are f.o.b. ears, Knoxville, Tenn., freight 
allowed to St. Louis or any point east of 
Mississippi River; or f.o.b Marietta, O., 
freight allowed. 


Silicomanganese: (Mn 65-68%). Carload, lump. 
bulk, 1.50% C grade, 18.5-21% Si, 11.6c per 
i> of alloy. Packed, c.l. 12.8c, ton 13.25c, 
lees ton 14.25c, f.o.b. Alloy, W. Va. ; Ashta- 
bula, Marietta, O.; Rockwood, Tenn.; Houston, 
Tex.; Sheffield, Ala.; Portiand, Oreg. For 2% 
Oo grade, Si 16-15.5%, deduct 0.30 from above 
prices For 3% grade, Si 12.5-16% deduct 
@.5c from above prices. Spot, add 0.25c 


TITANIUM ALLOYS 


Ferrotitanium, Low-Carbon: (Ti 20-25%, Al 
3.5% max, Si 4% max, C 0.10% max). Con- 

lot, 2” x D, $1.50 per lb of con- 

less ton to 300 lb, $1.55. (Ti 38- 
43%, Al 8% max, Si 4% max, C 0.10% max). 
Ton lot $1.35, less ton to 300 lb $1.37, f.o.b 
— Falis, N. Y., freight allowed to St 

is. 


Ferrotitanium, High-Carbon: (Ti 15-18%, C 
6-8%). Contract min c.l. $250 per ton, f.o.b. 
Niagara Falls, N. Y., freight allowed to desti- 
netions east of Mississippi River and north of 
Baltimore and St. Louis. Spot, $255 


Ferrotitanium, Medium-Carbon: (Ti 17-21%, C 
2-4%). Contract, c.l. $300 per ton, f.o.b. Ni- 
agara Falls, N. Y., freight not exceeding St 
Louis rate allowed. Spot, $305. 


CHROMIUM ALLOYS 


High-Carbon Ferrechrome: C.1. lump, bulk, 
28.75¢c per ib of contained Cr. Delivered. 


Obharge Chrome: Cr 50-56%, C 6-8%, Si 4-7%, 
22.00c; Cr 58-63%, C 5.8%, Si 3-6%, 22.50c 
per ib of contained Cr, carlots, lump, bulk, 
delivered. 


Blocking Chrome: Cr 55-63%, C 4-6%, Si 
8-12%, 23.50c per Ib of contained Cr, delivered 
in carlots, lump, bulk. 


Refined Chrome: Cr 53-63%, C 3-5%, Si 2.5% 
max, 26.00c per lb of contained Cr, delivered 
in carlots, lump, bulk. 


Low-Carbon Ferrochrome: Cr 63-66% (Sim- 
plex), carload, lump, bulk, C 0.025% max, 
33.50c per ib contained Cr; 0.010% max, 
34.50c. Delivered 


Cr, 65-71%, carload, lump, bulk, 0.025% max, 

max 34.00c; 0.10% max, 

33.50c; 0.50% max, 

max, 33.00c; 1.55% max, 32.75c; 
2.0% max, 32.50c. Delivered 


(Cr 62- 


ge f ge gn High- Oarben: 
66 7 Si 7-10%). C.l., 2” x D, bulk 
Packed, c.l. 


less ton 35.7c. Delivered. 


Foundry Ferrosilicon Chrome: (Cr 50-54%, 
Si 28-32%, C 1.25% max). 8M x D, carload, 
bulk, 20.05c per Ib of alloy carload packed 
21.25c, ton lot 22.50c, less ton lot 23.70c. 
Delivered. Spot, add 0.25c. 


Ferrochrome-Silicon: Cr 39-41%, Si 42-45%, 
C 0.05% max, 24.50c per Ib contained Cr and 
14.60c per Ib contained Si; Cr 33-36%, Si 
45-48%, C 0.05% max, 24.50c per lb contained 
Cr, 14.60c per Ib contained Si; 0.75 in. x 
down, 26.25c per Ib contained Cr, 14.60c per 
lb contained Si. 


Chromium Metal, Electrolytic: Commercial 
grade (C 99.8% min, metallic basis Fe 0.2% 
max). Contract, carlot packed, 2” x D plate 
(above %” thick) $1.15 per lb, ton lot $1.17, 
less ton lot $1.19. Delivered. Spot, add 5c. 


VANADIUM ALLOYS 


Ferrovanadium: Open hearth grade (V 50- 
55%, Si 8% max, C 3% max). Contract, any 
quantity, $3.20 per Ib of contained V. De- 
livered. Spot, add 10c. Special Grade: (V 50- 
55% or 70-75%, Si 2% max, C 0.5% max) 
$3.30. High Speed Grade: (V 50-55% or 70- 
75%, Si 1.50% max, C 0.20% max) $3.40. 


Grainal: Vanadium Grainal No. 1, $1.05 per 
lb; No. 79, 50c, freight allowed. 


Vanadium Oxide: Contract, less carload lot, 
packed, $1.38 per Ib contained V,O, freight 
allowed. Spot, add 5c. 


SILICON ALLOYS 


50% Ferrosilicon: Carload, lump, bulk, 14.6: 
per Ib contained Si. Packed, c.l. 17.1c, ton 
lot 18.55c, less tom 20.20c, f.0.b. Alloy, W. Va.; 
Ashtabuia, Marietta, O.; Chattanooga, Rock- 
wood, Tenn.; Houston, Tex.; Sheffield, Ala. ; 

Iowa; Portland, Oreg. Spot, add 


Low-Aluminum 50% Ferrosilicon: (Al 0.40% 
max). Add 1.45c to 50% ferrosilicon prices 


65% Ferrosilicon: Carioad, lump, bulk, 15.75c 
per Ib contained silicon. Packed, c.l. 17.75c, 
ton lot 19.56c, less ton 20.9c. Delivered. Spot, 
add 0.35c. 


75% Ferrosilicon: Carioad, lump, bulk, 16.9c 
per lb of contained Si. Packed, c.l. 18.8c, ton 
lot 20.45c, less ton 21.7c. Delivered. Spot, 
add 0.3c. 


90% Ferrosilicon: Carload, lump, bulk, 20c per 
lb of contained Si. Packed, c.l. 21.65c, ton lot 
23.06c, less ton 24.1c. Delivered. Spot, add 
0.25c. 


Silicon Metal: (98% min Si, 1.00% max Fe, 
0.7% max Ca). C.l. lump, bulk, 21.5c per Ib 
of Si. Packed, c.l. 23.15c, ton lot 24.45c, less 
ton 25.45c. Add 0.5¢c for max 0.03% Ca grade. 
Add 0.5¢ for 0.50% Fe grade analyzing 
98.25% min Si. 


(Approx 20% Al, 40% Si, 40% Fe). 
Contract, basis f.o.b. Niagara Falls, N. Y., 
lump, carload, bulk, 9.85c per Ib of alloy; 
ton lots, packed, 10.85c. 


Alsifer: 


ZIRCONIUM ALLOYS 


12-15% Zirconium Alloy: (Zr 12-15%, Si 39- 
43%. C 0.20% max). Contract, c.l., lump, 
bulk, 9.25c per Ib of alloy. Packed, c.l. 10.45c, 
ton lot 11.6c, less ton 12.45c. Delivered. Spot, 
add 0.25c. 


35-40% Zirconium Alloy: (Zr 35-40%, Si 47- 
52%, Fe 8-12%, C 0.50% max). Carload, bulk, 
26.25c per Ib of alloy, carload, lump, packed 
27.25c, ton lot 28.4c, less ton 29.65c. Freight 
allowed. Spot, add 0.25c. 


BORON ALLOYS 


Ferroboron: 100 Ib or more packed (B 17.50% 
min, Si 1.50% max, Al 0.50% max, C 0.50% 
max). Contract, 100 lb or more 1” x D, $1.20 
per lb of alloy; less than 100 Ib $1.30. De- 
livered. Spot, add 5c. F.o.b. Washington, Pa., 
prices 100 Ib and over are as follows: Grade 
A (10-14% B) 85c per Ib; Grade B (14-18% 
B) $1.20; Grade C (19% min B) $1.50. 


Borosil: (3 to 4% B, 40 to 45% Si). Carload 
bulk, lump, or 3” x D, $5.25 per Ib of con- 
tained B: Packed, carload, $5.40, ton to c.l 
$5.50, less ton $5.60. Delivered. 


Carbortam: (B 1 to 2%). Lump, carload ~ 
per ton, f.o.b. Suspension Bridge, N. 
freight allowed same as high-carbon lear 
titanium 


CALCIUM ALLOYS 


Caicium-Manganese-Silicon: (Ca 16-20%, Mn 
14-18% and Si 53-59%). Carload, lump, bulk 
23c per lb of alloy, carload packed 24.25c, ton 
lot 26.15c, less ton 27.15c. Delivered. Spot, 
add 0.25c. 


Calcium-Silicon: (Ca 30-33%, Si 60-65%, Fe 
1.5-3%). Carload, lump, bulk 24c per lb of 
alloy, carload packed 25.65c, ton lot 27.95c, 
less ton 29.45c. Delivered. Spot, add 0.25c. 


BRIQUETED ALLOYS 


Chromium Briquets: (Weighing approx 3% 
Ib each and containing 2 lb of Cr). Carload, 
bulk 19.60c per Ib of briquet, in bags 20.70c; 
3000 Ib to c.l. pallets 20.80c; 2000 Ib to c.l. 
in bags 21.90c; less than 2000 lb in bags 
22.80c. Delivered. Spot, add 0.25c. 


Ferromanganese Briquets: (Weighing approx 
3 lb and containing 2 Ib of Mn). Carload, bulk 
13.7c per lb of briquet; c.l. packed, bags 
14.9¢; 3000 Ib to c.l., pallets 14.9c; 2000 lb to 
c.l., bags 16.1c; less ton 17c. Delivered. Spot, 
add 0.25c. 


Silicomanganese Briquets: (Weighing approx 
3% Ib and containing 2 lb of Mn and approx 
% Ib of Si). C.l. bulk 14c per lb briquet; 
c.l. packed, bags 15.2c; 3000 lb to c.l., pallets 
15.2c; 2000 lb to c.l., bags 16.4c; less ton 
17.3c. Delivered. Spot, add 0.25c. 


Silicon Briquets: (Large size—weighing ap- 
prox 5 Ib and containing 2 Ib of Si and small 
sizes, weighing approx 2% Ib and containing 
1 lb of Si). Carload bulk 8c per Ib of briquet; 
packed, bags 9.2c; 3000 Ib to c.l., pallets 9.6c; 
2000 Ib to c.l., bags 10.8c; less ton 11.7c. 
Delivered, Spot, add 0.25c. 


Molybdic-Oxide Briquets: (Containing 2% Ib 
of Mo each). $1.49 per lb of Mo contained, 
f.o.b. Langeloth, Pa. 

Titanium Briquets: Ti 98.27%, $1 per Ib f.o.b. 
Niagara Falls, N. Y. 


TUNGSTEN ALLOYS 


Ferrotungsten: (70-80%). 5000 lb W or more 
$2.15 per lb, (nominal) of contained W. De- 
livered. 


OTHER FERROALLOYS 


Ferrocolumbium: (Cb 50-60%, Si 4% max, 
C 0.1% max). Ton lots 2” x D, $3.45 perc lb 
of contained Cb; less ton lots $3.50 (nominal). 
Delivered. 


Ferrotantalum Columbium: (Cb 44-77% ap- 
prox, Ta 15% approx, and Cb plus Ta 60% 
min, C 0.30% max). Ton lots 2” x D, $3.05 
per lb of contained Cb plus Ta, delivered; less 
ton lots, $3.10. 


SMZ Alloy: (Si 60-65%, Mn 5-7%, Zr 5-7% 
Fe 20% approx). Carload, bulk 19.25c per Ib 
of alloy, c.l. packed % in. x 12 M 20.00c, ton 
lot 21.15¢c, less ton 22.40c. Delivered. Spot, 
add 0.25c 


Graphidox No, 4: (Si 48-52%, Ca 5-7%, Ti 9- 
11%). C.l. packed, 20% per Ib of alloy, ton 
lot 21.15¢c; less ton lot 22.4c, f.o.b. Niagara 
Falls, N. Y., freight allowed to St. Louis. 


V-5 Foundry Alloy: (Cr 38-42%, Si 17-19%, 
Mn 8-11%). C.l. packed 18.45c per Ib of alloy; 
ton lot 19.95c; less ton lot 21.20c, f.o.b. 
Niagara Falls, N. Y., freight allowed to St. 
Louis. 


Siminal: (Approx 20% each Si, Mn, Al; bal 
Fe). Lump, carload, bu'k, 19.25c. Packed c.1. 
20.25c; 2000 Ib to c.l. 21.26c; less than 2000 
Ib 21.75¢ per lb of alloy. Delivered 


Ferrophosphorus: (23-25% based on 24% P 
content with unitage of $5 for each 1% of P 
above or below the base). Carload, bulk, f.o.b. 
sellers’ works, Mt. Pleasant, Siglo, Tenn., $120 
per gross ton. 


Ferromolybdenum: (65-75% ) Per lb of con- 
tained Mo in 200-lb container, f.o.b. Lange- 
loth and Washington, Pa., $1.76 in all sizes 
except powdered which is $1.82. 


Technical Molybdic-Oxide: Per Ib of contained 
Mo, in cans $1.47; in bags, $1.46, f.o.b. 
Langeloth and Washington, Pa. 
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Robinson Refractories 
Serve You Best! 


No matter what your requirements, it pays 
to specify Robinson Refractories 


* Advanced production techniques 
Modern manufacturing equipment 
Rigid quality control 
Field engineering service 
15 completely stocked branches 
Fast, dependable delivery 
Complete line for all your needs 


New! Robinson Kiln Car THE 

and Floor Block. Write for ‘ROBINSON 
Complete-Line Refractories CLAY PRODUCT CO. 
Catalog. AKRON 9. OHIO 


15 ROBINSON BRANCHES TO SERVE YOU BEST 


AKRON, OHIO @ ALBANY, N. Y. @ BALTIMORE, MD. @ CALD- 
WELL, N. J. @ BOSTON, MASS. @ BUFFALO, N. Y. @ CHICAGO, 
ILL. @ EAST HARTFORD, CONN. @ INDIANAPOLIS, IND. @ NEW 
YORK, N. Y. (JAMAICA, L. I.) @ PHILADELPHIA, PA. (POTTS- 
TOWN, PA.) @ ROCHESTER, N. Y. @ SYRACUSE, N. Y. @ TORONTO, 
ONTARIO, CANADA @ YONKERS (WESTCHESTER COUNTY), N.Y. 


R-359-136B 
































METALWORKING PLANTS 








ARE YOUR PROSPECTS... | ... engineered to YOUR 


specific requirements 


STEEL can put you in touch with the “C” steel castings are CLEAN steel castings of uni- 
form structure that will minimize machining and 
assembly costs, permit of greater freedom and effi- 
than 92% of the industry's busi- ciency of design and add to your product the recog- 
nized strength, endurance and desirability of steel. 
C steel castings, foundry engineered from pattern to 
in these plants of the machines or finished casting can be had in 


materials you have for sale through CARBON, ALLOY OR STAINLESS STEEL 
an "Equipment—Materials" adver- SAND OR SHELL MOULDED 


tisement. For rates write STEEL, The technical experience and knowledge of our engi- 
neering staff are at your service. Write, phone, or call. 


CRUCIBLE STEEL CASTING CO. 


LANSDOWNE 2, PENNA. 


important ones, those that do more 


ness. Tell the buyers and specifiers 


Penton Building, Cleveland 13, O. 
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QUALITY 
in Your product 
begins assuredly with 


MOLTRUP 
Cold Drawn Steel 


Give your products the basic quality of 
Moltrup Carbon, Alloy, or Leaded Steel — 
cold drawn-to close tolerances 
that aid and simplify your 
operation. Save time and 
cut costs by ordering the 
exact shapes needed — Flats, 
Rounds, Squares, Hexagons, 
or Special Shapes to your 
specifications, 





These Advantages Win 
Customer Satisfaction 


metallurgical quality control 
close-limit precision-production 
fast shipments direct from plant 
district warehouse distributors 


Moltrup precision products 
include Key Stock, Screw 
Stock, Turned and Polished 
Shafting, Polished Steel 
Plates, Foundry Pattern, Core 
and Bottom Plates. Your or- 
der or inquiry will receive 
immediate attention. 


Consult telephone directory, in cities listed, or 
ask us for name of distributor nearest you. 


Phone: TI Iden 6-3100 


ltrup 


Steel Products Co. 


Beaver Falls, Pa. 





Pittsburgh, Pa. Erie, Pa. Chicago, Ill. Detroit, Mich. 
New York, N.Y. Syracuse, N. Y. Cincinnati, O. 
Cleveland, O. Los Angeles, Calif. 





HANDLING 


the easy way 
with... 


OWEN 
GRAPPLES 


OWEN grapples act like a 
giant hand, with each finger 
or tine closing independently 
of the others. Because of this 
exclusive patented inde- 
pendent tine action, each 
tine does its full share... 
all four tines are always 
in contact with the 
material. 


Write today for 
free catalog. 


The OWEN BUCKET Co. 
BREAK WATER-AVENUE, CLEVELAND 2, OHIO 


BRANCHES New York +« Philadeiphia + CHicago 





Berkeley, Calif. «+ Fort Lauderdale, Fia 











WOOD FOR STEEL MACHINERY 


HARD MAPLE ----! SLITTER FINGERS 
1 BUFFER BLOCKS 


THE EUCLID WOOD PRODUCTS CO. | 1 CO!L CRADLES 


19422 Nottingham Rd., KE 1-0202 1 STRAIGHTENER SHOES 


Cleveland 10, Ohio ; WIPER BARS 
» WOOD LINERS 

















LOOKING FOR SURPLUS MACHINERY? 


By checking the classified pages of STEEL each week 
you'll be able to find many different types of equip- 
ment which will fit your requirements. Used or sur- 
plus equipment—you can best find it in STEEL’s classi- 
fied columns. 








DYKEM 
STEEL BLUE’ 


a“ a ne 

= Steps lowe <*) Ae 

= kei P Co 8-oz. can fitted with 
= making Dies and |.“ DY Bakelite cap holding 
. soft-hair brush for ap- 
plying right at whe 
metal surface ready for 
layout in a few minutes. 
The dark blue background 
=] makes the scribed lines 
show up in sharp relief, 


Templates 


a prevents metal glare. In- 
4 creases efficiency and 
71 accuracy. 


Write for somple 
on company letterhead 


THE DYKEM COMPANY 
2303H North 11th St. ¢ St. Louis 6, Mo. 
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STEELMAKING SCRAP PRICE COMPOSITE 


Based on No. 1 heavy melting grade at Pittsburgh, 
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Chicago and eastern Pennsylvania—Compiled by STEEL. 
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Week 


Ago 
$29.00 


Dec. 28 
1960 


$29.33 





Ago Ago Avg. 


$28.83 


Year Nov. 


$41.33 $28.83 








Scrap Is Gathering New Strength 


STEEL’s composite on No. 1 heavy melting grade rises 33 cents 
for second straight week. It now stands at $29.33. Buying 
still lags, but sellers anticipate early January pickup 


Scrap Prices, Page 302 


@ Pittsburgh—The local plant of 
GM’s Fisher Body Div. sold 1200 
tons of surplus No. 1 bundles from 
its December list at $32.50 per ton, 
up $3. The sale confirms a market 
uptrend that started when the rail- 
roads got higher prices for material 
on their December lists. Although 
the mills aren’t buying, sellers hope 
that a steelmaking upturn will force 
some January scrap purchases. 


®@ Chicago—Yearend activity in the 
scrap market is holding prices un- 
changed. Scrapmen remain optimis- 
tic despite the easing in steel pro- 
duction during the holiday period. 
First test of market strength will 
be revealed in the yearend bids on 
auto plant lists. 


@ Philadelphia—Domestic prices on 
No. 1 heavy melting steel are up 
$1 to $35, delivered, the first in- 
crease in that grade in about two 
months. Prices also have advanced 
$1 on several other grades, with 
No. 2 heavy melting holding at $31, 
No. 1 bundles at $36, No. 1 bushel- 
ing at $36, and electric furnace 
bundles at $37. The market on 
heavy breakable cast has advanced 
$2 to $39, delivered. Advances re- 
flect strong export demand and ad- 
verse weather conditions, and were 
made on small sales. 
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@ New York—Despite an active ex- 
port market and adverse winter 
weather, brokers’ buying prices on 
the major grades are unchanged. 
Most brokers believe an early up- 
turn in prices is likely. 


@ Cleveland — With the holidays 
past, scrapmen are anticipating a 
gradual pickup in buying by the 
steel mills and foundries, The con- 
traction in blast furnace operations 
in recent weeks and resulting drop 
in hot metal availability is thought 
likely to increase steelmakers’ de- 
pendence on scrap for furnace melts. 
At current prices, scrap provides an 
attractive and economical furnace 
charge. In line with the firmer 
market, dealers anticipate higher 
prices, largely basing their hopes on 
slightly higher bids on auto list 
scrap at the monthend. 


® Youngstown — Activity in the 
market here is centered in the fill- 
ing out of old orders. Some pick- 
up in buying is expected now that 
the holidays are past, especially 
with some steel plants reportedly 
charging unusually high ratios of 
scrap (60 to 65 per cent) in their 
furnaces. 


@ St. Louis—Demand for scrap is 
picking up a little, especially in 
specialty lines. Steelmakers are tak- 


ing all the tonnage they can get 
at current price levels, and dealers 
are more confident a turn is under- 
way. To some extent, the firmer 
market results from developments 
outside this immediate area, largely 
being spurred by export orders at 
seaboard points. Not much scrap 
is available here at current prices. 
Random length rails have moved up 
$1 to $36. Rails (18 in. and under) 
are also up $1 to $39, while angles 
and splice bars are quoted $3 higher 
at $35. 


@ Buffalo—The market is holding 
pricewise despite the absence of buy- 
ing. Dealers are hoping for place- 
ment of new mill business early this 
quarter. Supplies of scrap coming 
to local yards have been light re 
cently. That’s the result of the 
low prices prevailing, cold weather, 
and reduced activity at metalwork- 
ing plants which generate scrap. 


@ Houston—Prices are unchanged 
in this area. Domestic demand is 
sluggish, but a fairly active move- 
ment is reported on export account. 
Mexican buyers are out of the mar- 
ket, and Texas mills are doing little 
buying. Lone Star Steel has in- 
creased its activity a little—scrap- 
men are hoping it will result in a 
pickup in their market. 


@ Seattle—Current prices are ex- 
pected to hold over the next sev- 
eral weeks. Business was disappoint- 
ing in December, but the outlook 
for January is improved and higher 
prices may develop before the end 
of the month. Large consumers may 
return to the market to replenish 
while export require- 


inventories, 
increase during the 


ments may 
month. 


@ San Francisco—Even though the 
market is lifeless, dealers have been 
finding it necessary to pay more 
than they expected for the mate- 
rial they are accumulating for ship- 
ment to Japan. In some instances, 
they have upped quotations to 
stimulate collections. 


Structural Orders Turn 
Upward During November 


Structural steel bookings in No- 
vember turned upward for the first 
time since July, reports the Ameri- 
can Institute of Steel Construction. 


(Please turn to Page 307) 











Iron and Steel Scrap 


STEELMAKING SCRAP 
COMPOSITE 

Dec. 28 

Dec. 14 

Nov. Avg. 

Dec. 1959 

Dec. 1955 


$29.33 
29.00 
28.83 
41.71 
50.37 
No. 1 heavy melting 


Pittsburgh, Chicago, 
Pennsylvania. 


Based on 
grade at 
and eastern 





PITTSBURGH 
No. 1 heavy melting 
No. 2 heavy melting... 
No. 1 dealer bundles . 
2 bundles 
1 busheling 
1 factory bundles 
Machine shop turnings. 
Mixed borings, turnings 
Short turnings - 
Cast iron borings 
Cut structurals: 
2 ft and under 
3 ft and under 
Heavy turnings ‘ 
Punchings & plate scrap 
Electric furnace bundles 


SNS! SEEESEeNeE 
S333 3833333338 
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Cast Iron Grades 
(F.o.b. shipping point) 
No. 1 cupola 
Stove plate ae 
Unstripped motor blocks 
Clean auto cast 


Drop broken machinery 44. "00. 5.00 


Railroad Scrap 
No. 1 R.R. heavy melt 
Rails, 2 ft and under 
Rails, 18 in. and under 
Random rails ; 
Angles, splice bars 
Railroad specialties 
Rails, rerolling 


Stainless Steel Scrap 

18-8 bundles & solids 

18-8 turnings . 

430 bundles & solids 

430 turnings 

CHICAGO 

No. 1 hvy 27.00-28 
‘f 25.00-26 
-00-24. 
0.00-31 
00-27 
00-17. 


melt., indus 
1 hvy melt., dealer 
2 hvy melting 
1 factory bundles 
1 dealer bundles 
2 bundles . e0 
1 busheling, indus 00-28 
1 busheling, dealer 25.00-26 
Machine shop turnings 
Mixed borings, turnings 
Shovel turnings =, 
Cast iron borings 
Cut structurals, 3 ft . 
Punchings & plate sc rap 


Cast Iron Grades 
No. 1 cupola 
Stove plate 
Unstripped motor blocks 
Clean auto cast 
Drop broken machinery 


2.00-43 

00-43. 0 
Railroad 

1 R.R. heavy 
malleable 

2 ft and under 

18 in under 44. 
splice bars 


Scrap 


melt. 29.00-30 


and 
Angles 
Axles 


38 
49. 
48 


rerolling 00- 


Stainless Steel Scrap 
-160.00-165.0 
90.00-95 
75.00-80 

40.00-45.00 


bundles, solids 


4 ‘ 
& solids . 


DETROIT 
(Brokers’ buying prices; 
shipping point) 
1 heavy melting... 
2 heavy melting... 
1 bundles 
2 bundles ....... 
? ‘ pbusheling 
Mezcine shop turnings. 
Mixed borings, turnings 
Shovel turnings ........ 


riage 


Cast Iron Grades 


No. 1 cupola 

Stove plate ... 
Heavy breakable .. 
Unstripped motor blocks 
Charging box cast 
Clean auto cast 


2 
i) 


$388 
Gono tonne 


= 
oO 
’ 
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Consumer prices per gross ton, 


except as otherwise noted, including 


STEEL, Dec. 28, 1960. Changes shown in italics. 


CLEVELAND 
N 1 heavy melting. 
heavy melting 
factory fundies . 

bundles 

2 bundles 
Dy 1 busheling - 
Machine shop turnings. 
Shovel turnings ....... 
Mixed borings, turnings 

Cast iron borings 

Cut foundry steel 

Cut structurals, 

2 ft and 
Low phos. 
plate .. 
Alloy free, 
turnings 
Electric furnace bundles 


23.00-24.00 

- 19.00-20.007 
28. 00- 29.00 

s 0 


33.50-34.5 
26.00-27.00 


punchings & 
short shovel 
14.00-15.00 
24.00-25.00 
Cast Iron Grades 
No. 1 cupola 
Charging box cast ‘ 
Heavy breakable cast.. 
Stove plate . 
Unstripped motor blocks 
Brake shoes 
Clean auto cast 
Burnt cast .. 
Drop broken machinery 
Railroad Scrap 
R.R. malleable ay 
Rails, 2 ft and under. 
Rails, 
Rails, random 
Cast steel 
No. 1 railroad cast 
Railroad specialties 
Angles, splice bars .. 36.00-37.00 
Rails, rerolling 51.00-52.00 
Stainless Steel Scrap 
(Brokers’ buying prices; 
shipping point) 
18-8 bundles, solids 150.00-155.00 
18-8 turnings . 65.00-70.00 
430 clips, bundles, 
? 65.00-70.00 


solids .. 
430 turnings 10.00-20.00 


YOUNGSTOWN 

No. 1 heavy melting 
No. 2 heavy melting 
No. 1 busheling 

No. 1 bundles 

No. 2 bundles . 
Machine shop oe 
Shovel turnings 

Cast iron borings 

Low phos. .. 

Electric furnace bundles 
Railroad Scrap 
heavy melt. 


3.00 
25.00 
27.00 


42.00-43.00 
45.00-46.00 
45.00-46.00 
38.00-39.00 
32.00-33.00 
42.00-43.00 
37.00-38.00 


18 in. and under 
eee 


f.o.b. 


26.00-27.00 


No. 1 R.R 29.50-30.50 


BUFFALO 

1 heavy melting 

2 heavy melting 

1 bundles 

2 bundles 

1 busheling 
Shovel turnings 
Machine shop turnings. 
Cast iron borings .... 
Low phos. structurals and 

plates, 2 ft and under 33.00-34.00 


Cast Iron Grades 
(F.o.b. shipping point) 
1 cupola ae 36.00-37.00 
1 machinery 43.00-44.00 
Railroad Scrap 


Rails, random lengths. 
Rails, 3 ft and under.. 
Railroad specialties 


hoe De DD 


OWA WO 


36.00-37.00 
42.00-43.00 
35.00-36.00 


CINCINNATI 
(Brokers’ buying prices; 
shipping point) 


f.0.b. 


22.50-23.50 
19.50-20.50 
23.50-24.50 


No. 1 heavy melting... 
No. 2 heavy melting... 
No. 1 bundles . 
No. 2 bundles 15.00-16.00 
No. 1 busheling 22.50-23.50 
Machine shop turnings. 8.00-9.00 
Mixed borings, turnings 8.00-9.00 
Shovel turnings . 10.00-11.00 
Cast iron borings ...... 10.00-11.00 
Low phos. 18 in. 31.00-32.00 


Cast Iron Grades 


34.00-35.00 
28.00-29.00 
34.00-35.00 
44.00-45.00 


No. 1 cupola .... 
Heavy breakable cast. 
Charging box cast ... 
Drop broken machinery 


Railroad Scrap 


No. 1 R.R. heavy melt. 28.00-29.00 
Rails, 18 in. and under 44.00-45.00 
Rails, random lengths . 36.00-37.00 


PHILADELPHIA 
, 1 heavy melting... 
Jo. 2 heavy melting 
Jo. 1 bundles 
2 bundles 
Electric furnace bundles 
No. 1 busheling 
Mixed borings, 
Shovel turnings 
Machine shop —o- 
Heavy turnings .. Ps 
Structurals & plates 37.00- 39. 00 
Couplers, springs, wheels 37.00 
Rail crops, 2 ft & under 46.00-48.00 
Cast Iron Grades 
No. 1 cupola 38.00 
Heavy breakable ‘cast. 39.00 
Drop broken — 47.00-48.00 
Malleable 46.007 


turnings 


NEW YORK 


(Brokers’ buying prices) 


27.00-28.00 
18.00-19.00 
27.00-28.00 
14.00-15.00 
3.50-4.00T 
4.00-4.50f 
5.00-6.00+ 


1 heavy melting... 
2 heavy melting... 
1 bundles 
. 2 bundles : 
Machine shop turnings. 
Mixed borings, turnings 
Shovel turnings we tiers 
Low phos. structurals 


& plates 1.00-32.00t 


Cast Iron Grades 


No. 1 cupola ... 84.00-35.00 
Unstripped motor blocks 23.00-24.00 
Heavy breakable ...... 28.00-29.00 


Stainless Steel 


18-8 sheets, clips, 
solids 

18-8 borings, 

410 sheets, clips, 

430 sheets, clips, 


BOSTON 
(Brokers’ buying prices; 
shipping point) 
No. 1 heavy melting. 
No. 2 heavy melting... 
No, 1 bundles ‘ 
No. 1 busheling ...... 
Machine shop turnings. 
Shovel turnings ... 
No. 1 cast 
Mixed cupola cast ; 
No. 1 machinery cast 


-140.00-145.007 
turnings . 70.00-75. 00+ 
solids 40.00-45.00 
solids 50.00-55.007 


f.o.b. 


aatde 
338s 


Nyy t 


30.00-30.50 
40.00-42.00 


BIRMINGHAM 


1 heavy melting 
2 heavy melting 
1 bundles 

2 bundles 
I 1 busheling 
Cast iron. borings 
Machine shop - aarp 
Shovel turnings cae 
Bar crops and plate .. 35.90-36.00t 
Structurals & plate . 35.00-36.00+ 
Electric furnace bundles 30.00-31.00t 
Electric furnace: 

3 ft and under 31.00-32.00 

33.00-34.00 


2 ft and under 
Cast Iron Grades 
No. 1 cupola . 41.00-42. 00+ 
Stove plate 41.00-42.00+ 


Unstripped motor b blocks 30.00-31.00+ 
No. 1 wheels ... 34.00-35.00 


28.00-29.00 
22.00-23.00 
28.00-29.00 
20.00-21.00 
29.00-30.00 
10.00-11.00 
15.00-16.00 
18.00-19.00 


Railroad Scrap 


No. 1 R.R. heavy melt. 
Rails, 18 in. and under 
Rails, random lengths. 
Angles, splice bars 

ST. LOUIS 


buying prices) 


32.00-33.00 
43 .00-44.00 
36.00-37 .00 
36.00-37 .00 


(Brokers’ 


heavy melting... 
heavy melting... 
bundles 
bundles 
" busheling .... 
Machine shop turnings. 
Shovel turnings ... 


Cast Iron Grades 


No. 1 cupola .. 
Charging box cast 
Heavy breakable cast 
Unstripped motor blocks 
Clean auto cast 

Stove plate 


Railroad Scrap 


No. 1 R.R. heavy melt. 
Rails, random lengths 
Rails, rerolling es 
Rails, 18 in. and under. 


Angles, splice bars 35.00 


brokers’ commission, as reported to 


HOUSTON 

(Brokers’ buying prices; f.o.b. car) 

No. 1 heavy melting .. 31.00-32.00 

No. 2 heavy melting .. 29.00 
. 1 bundles 

No. 2 bundles ... 

Machine shop turnings. 

Low phos. plate & 
structurals: 


31.00-32.00 
18.00-19.00 
7.00-8.00T 


Do taeweenlene es 34.00 

2 ft and under 36.00-37.00 
Cast Iron Grades 

No. 1 cupola 33.00-33.50 

Heavy breakable 24.00 

Foundry malleable 29.00-30. 00T 

Unstripped motor blocks 27.00-27.50 
Railroad Scrap 


No. 1 R.R. heavy melt. 32.00-33.00 


LOS ANGELES 


No. 1 heavy melting... 
No. 2 heavy melting... 
No. 1 bundles 
No. 2 bundles ‘ 
Machine shop turnings. 
Shovel turnings : 
Cast iron borings 
Cut structurals and plate 

1 ft and under 

Cast Iron Grades 


No. 1 cupola 


Railroad Scrap 


No. 1 R.R. heavy melt. 


PORTLAND, OREG. 
(Prepared, f.o.b. 
No. 1 heavy melting 
No. 2 heavy melting. 
No. 2 bundles 
Shovel turnings ... 
Electric furnace bundles 
Cast Iron Grades 
No. 1 cupola Sie 
Heavy breakable .. 
Unstripped motor blocks 
Stove plate (f.o.b. 
plant) ce 


SEATTLE 


(Prepared, f.o.b. 
No. 1 heavy melting.. 
No. 1 (prepared for 
shears) Gere 
No. 1 hvy (unprepared) 
2 heavy melting.. 
. 2 hvy (unprepared) 
2 bundles 
Shovel turnings 
Electric furnace bundles 


car) 


Cast Iron Grades 


No. 1 cupola 

Heavy breakable cast. 

Unstripped motor blocks 

Stove plate (f.o.b. 
plant) 


SAN FRANCISCO 

No. 1 heavy melting 
No. 2 heavy melting 
No. 1 bundles 

No. 2 bundles 

Machine shop turnings. 
Mixed borings, turnings 
Cast iron borings 
Heavy turnings 
Shovel turnings 
Cut structurals, 


Cast Iron 


3 ft 

Grades 

46.00-48.00 
34.00 
34.00 
28.00 
31.00 
40.00 

45.00-46.00 
34.00 


No. 1 cupola 
Charging box cast 
Stove plate ..... 
Heavy breakable cast 
Unstripped motor blocks 
Clean auto cast . 
Drop broken machinery 
No. 1 wheels . 0% 


HAMILTON, ONT. 


(Brokers’ buying prices; 

No. 1 heavy melting .. 

No. 2 hvy melt, 2 ft & 
Ee CORES See 

No. 1 bundles — 

No. 2 bundles 

Mixed steel scrap .... 

Mixed borings, turnings 

Busheling, new factory: 
Prepared eae mete 
Unprepared 

Shovel turnings 


Cast Iron Gradest 


net tons) 


No. 1 machinery ¢ cast .. 30.00 


*For export add $4 dock charges. 
+Nominal. 

tF.o.b. Hamilton, Ont 

§ Delivered. 











“Briquette 
this stuff 
and we can sell it 
at a profit!” 






































...with a 


SPO-MILWAUKEE briquetting press! 


As the metal working industry increases 
machine tool speeds . . . as automation 
techniques facilitate faster production . . . 
more and MORE chips, turnings and bor- 
ings are formed. 
Briquetted scrap sells for more money . . . and this means 
a briquetting press is a profit making machine. . . a 
profit unit that operates virtually “‘operator-free.’’ The 
advantages of briquetting go even beyond profit. Your 
scrap will require less storage area. Briquetted scrap is 
easier to handle...cheaper to ship... faster to dispose of. 


If your machine tool scrap ranges from 4 tons 
per day to 9 tons per hour, there is a Milwau- 
kee briquetting press that will bring profit to Lg 
your scrap problem. >= 
We strongly urge you to write today me & 
SS for Bulletin BP-217. It will pro- , 
vide you with all the facts. Send 
your inquiry to... 


MILWAUKEE 4g cpeppmeit 


6494 Grand Division Avenue « Cleveland 25, Ohio 


r 


10161-SI 
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NONFERROUS METALS 





How the 1961 Markets Shape Up 


Nonferrous Metal Prices, Pages 306 & 307 


MOST major nonferrous metal 
producers are reluctant to get out 
on a limb in making forecasts for 
1961. Reason: The one they perched 
on in predicting sales last year 
cracked and sent them tumbling. 

Those who have dared to predict 
some improvement in the coming 
year admit they are relying more 
on hope than on solid market facts. 

Majority opinion seems to shape 
up like this: Through the first half 
we'll see a continuation of weak 
prices, spotty demand, some over- 
production (and probably produc- 
tion curtailments), and a virtual 
end to customer inventory workoff. 
The second half, believe producers, 
will be substantially better. 


@ Aluminum — Primary production 
will be lower. Output in 1960 set 
an all-time record of about 2,010,- 
000 tons, but it was mainly because 
of overproduction based on bullish 
forecasts. Demand didn’t justify it. 
If it hadn’t been for record exports 
(250,000 tons), producers’ stocks 
would be considerably higher than 
the present 225,000 to 250,000 tons. 

Producers have been cutting back 
production over the last few months 
and STEEL estimates they are now 
operating at about 73 per cent of 
their 2.5 million ton a year capac- 
ity, or at an annual rate of about 
1.8 million tons. It’s unlikely rates 
will be upped much until the bulk 
of stocks are worked off. Translat- 
ing all those factors into a 1961 
production forecast, it looks like 
about 1,925,000 tons of primary 
metal will be turned out. 

Aluminum shipments in 1960 
totaled a respectable 2,350,000 tons, 
only 5 per cent under the record 
(2,480,000 tons in 1959). Consump- 
tion was even better because of cus- 
tomer stock workoff. The inven- 
tory reduction is about over but that 
gain will be somewhat offset by an 
expected decline in exports. Prob- 
able: A shift of not more than 2 to 
4 per cent (either way) in ship- 
ments during 1961. One hedge: A 
sharp upturn in business could send 


304 


sales spiraling since the industry 
traditionally rebounds faster than 
the economy. 


@ Copper—Refined metal deliveries 
to fabricators last year rose to about 
1,285,000 tons, close to the 1959 
figure of 1,312,328 tons. Most metal- 
men think they’ll do well to match 
the 1960 mark this year even though 
customers who have been living off 
inventory will be forced into the 
market for metal. Copper’s major 
customers—the brass and _ wire 
mills — see little, if any, gain in 
demand through the first half. Nev- 
ertheless, a few metalmen believe 
copper sales will rise 4 to 8 per cent. 

Copper’s major problem will con- 
tinue to be the supply-demand im- 
balance. Free World refined stocks 
now stand at around 450,000 tons 
and those in the U. S. at about 145,- 
000 tons. Some curtailments are 
possible. U. S. refined production 
should drop from the 1960 figure 
of about 1,675,000 tons to the area 
between 1,575,000 and _ 1,600,000 
tons. The metal is_ statistically 
weak and odds are prices will move 
down rather than up over the short 
term. 


@ Lead-Zinc—Sales for both metals 
will be a bit better this year if pro- 
ducer forecasts hold up, but they 
aren’t expected to match those of 
1959. Lead consumption (metal 
from all sources) dropped about 5 
per cent in 1960 while primary pig 
shipments were off about 20 per 
cent. Slab zinc shipments dropped 
to around 832,000 tons from 1959’s 
894,000 tons. Customer inventory 
workoff is about over, which should 
help 1961 sales for both metals. 

Producers’ stocks are too high, 
particularly in lead. Prices aren’t 
strong and metalmen are fearful 
they will go lower unless production 
curtailments are made both here 
and abroad. Slab zinc output this 
year is estimated at around 850,000 
tons compared with 860,000 tons 
in 1960. 

Lead production should about 
match last year’s figure. 


What Prices Did in ‘60 


(Cents per pound) 





ALUMINUM INGOT 


ELECTROLYTIC COPPER 
(DELO. CONN.) 
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Nonferrous Metals 


Cents per pound, carlots except as otherwise 
noted. 


PRIMARY METALS AND ALLOYS 


Aluminum: 99.5%, 50 Ib ingots, 26.00, 30,000 
Ib or more, f.o.b. customer custody. 
Aluminum Alloy: No. 13, 25.90; No. 43, 26.20; 
No. 195, 27.60; No. 214, 31.50; No. 356, 26.80, 
50 Ib ingots. 
Antimony: R.M.M. brand, 99.5%, 29.00; Lone 
Star brand, 29.50, f.o.b. Laredo, Tex., in 
bulk. Foreign brands, 99.5%, 26.25-26.75, New 
York, duty paid, 10,000 lb or more. 
Beryllium: 97% lump or beads, $70.00 per Ib 
f.o.b. Cleveland or Reading, Pa. 
Beryllium Aluminum: 5% Be, $65 per lb of 
contained Be, with balance as Al at market 
price, f.0.b. shipping point 
Beryllium Copper: 3.75-4.75% Be, $43 per 
Ib of contained Be, with balance as Cu at 
market price on shipment date, f.o.b. shipping 
point 
Bismuth: $2.25 per Ib, ton lots 
Cadmium: Sticks and bars, $1.60 per Ib deld. 
Cobalt: 99+ %, $1.50 per Ib for 500-lb keg; 
$1.52 per Ib for 100 Ib case; $1.57 per Ib 
under 100 Ib 
Columbium: Powder, $55 per lb and up nom. 
Copper: Electrolytic, 30.00 deld.; custom 
anchors, 30.00; lake, 30.00 deld.; fire refined, 
29.75 deld 
Germanium: First reduction, ingots, less than 
1 kg, 36.00-37.50 per gram; 1-10 kg, 30.50- 
32.00 per gram; 10 kg or more, 28.10-29.99 
per gram; intrinsic grade, under 10 kg, 31.95 
per gram; 10 kg or more, 29.95 per gram. 
Gold: U. S. Treasury, $35 per oz 
Indium: 99.9%, $2.25 per troy oz 
Iridium: $70-75 per troy oz nom. 
Lead: Common, 10.80; chemical, 10.90; cor- 
roding, 10.90, St. Louis. New York basis, add 
0.20. 
Lithium: 1 Ib or 2 ib ingots, less than 24 Ib, 
$11 per Ib deld.; 24-99 Ib, $9.50; 100-499 Ib, 
$9.25; 450 Ib or more, $9 per Ib, delivered. 
Siegnestems Pig, 35.25; ingot, 36.00 f.o.b 
Velasco, Tex., 1.3 in. diam. x 12 in. sticks, 
57.00 f.0.b. Madison, II. 
Magnesium Alloy: AZ91A (diecasting), 40.75; 
AZ63A, AZ92A, AZ91C (sand casting), 40.75, 
f.o.b. Velasco, Tex 
Mercury: Open market, spot, New York, $208- 
210 per 75 lb flask. 
Molybdenum: Unalloyed forging billets, 4.125- 
8.5 in. diam., 59-4999 Ib, $8.15-11.50 per Ib, 
depending om quantity; 5000 Ib or more, $8 
per ib, f.o.b. Coldwater, Mich 
Nickel: Electrolytic cathodes, briquettes, sheets 
(4 x 4 in. and larger), unpacked, 74.00; 10-lb 
pigs, unpacked, 78.25; ‘‘XX’’ nickel shot, 
79.50; F’’ nickel shot for addition to cast 
iron, in kegs, 74.50; ‘‘F’’ nickel, 5 Ib ingots, 
75.50. Prices f.o.b. Port Colborne, Ont., includ- 
ing import duty. New York basis, add 1.01; 
Exton, Pa basis, add 1.60. Nickel oxide 
sinter at Buffalo, New York, or other estab- 
lished U. S. ports of entry, contained nickel, 
69.60. 
Osmium: $70-90 per troy oz nom 
Palladium: $24-26 per troy oz 
Platinum: $82-85 per troy oz from refineries. 
Radium: $16-21.50 per mg radium content, 
depending on quantity. 
Rhodium: $137-140 per troy oz 
Ruthenium: $55-60 per troy oz 
Selenium: $6.50-7 per lb, commercial grade. 
Silver: Open market, 91.375 per troy oz. 
Sedium: Solid pack, c.l., 1950; lLe.l., 20.00; 
brick, c.l., 21.00; l.c.l., 21.50; tank car, 17.00 
Tantalum: Melting stock, $35 per Ib; rod, $60 
per Ib nom; sheet, $55 per Ib nom 
Tellurium: $3.50-5 per lb, 100 Ib or more. 
Thallium: $7.50 per Ib. 
Tin: Straits, N. Y., spot, 
101.50 
Titanium: Sponge, 99.3+% grade A-1, duc- 
tile (0.3% Fe max.), $1.60 per lb; grade A-2 
(0.5% Fe max.), $1.50 per lb 
Tungsten: Powder, 98.8%, carbon reduced, 
100-lb lots, 2.75-2.85 per Ib nom., f.o.b 
shipping point; less than 1000 Ib, add 15.00c; 
99+ % hydrogen reduced, $3.10-4.00. 
Zime: Prime western, 12.00; brass special, 
12.25; intermediate, 12.00, East St. Louis, 
freight allowed over 0.50 per Ib, New York 
basis, add 0.50. High grade, 13.35; special 
high grade, 13.50 deld. Die casting alloy ingot 
No. 3, 15.00; No. 2, 15.50; No. 5, 15.25 deld. 
Zirconium: Reactor grade sponge, 100 Ib = 
less, $8-8.50 per Ib; 100-500 Ib, $7.25-7.50 p 
500- 1000 Ib, $6.50-7.25; over 1000 Ib, $6. 50 


101.625; prompt, 


Chromium, manganese, and silicon met- 
als are listed in ferroalloy section.) 


SECONDARY METALS AND 
ALLOYS 


Aluminum Ingot: Piston alloys, 25.00-26.00; 
No. 12 foundry alloy (No. 2 grade), 22.75; 
5% silicon alloy, 0.60 Cu max., 24.00; 13 alloy, 
0.60 Cu max., 24.00; 195 alloy, 25.75; 108 alloy, 
23.25. Steel deoxidizing grades, notch bars, 
granulated or shot: Grade 1, 23.75; grade 2, 
22.50; grade 3, 21.50; grade 4, 21.00. 

Brass Ingot: Red brass, No. 115, 28.25; tin 
bronze, No. 225, 38.00; No. 245, 32.50; high- 
leaded tin bromze, No. 305, 32.75; No. 1 yel- 
low, No. 405, 23.50; manganese bronze, No. 
421, 27.50. 

Magnesium Alloy Ingot: AZ63A, 37.50; AZ91B, 
37.25; AZ91C, 41.25; AZ92A, 37.50. 


NONFERROUS PRODUCTS 
BERYLLIUM COPPER 


(Base prices per Ib, plus mill extras, 2000 to 

5000 Ib; nom. 1.9% Be alloy.) Strip, $1.945, 

f.o.b. Temple, Pa., or Reading, Pa.; rod, bar, 
, $1.945, f.0.b. Temple, Pa. 


COPPER WIRE 
soft, f.o.b. eastern mills, 20,000-Ib lots, 
; Le.L, 35.98. Weatherproof, 20,000-Ib 
lots, 36.30; l.c.1., 37.05, 


LEAD 
(Prices to jobbers, f.o.b. Buffalo, Cleveland, 
Pittsburgh.) Sheets, full rolls, 140 sq ft or 
more, $16.50 per cwt; pipe, full coils, $16.50 
per cwt: traps and bends, list prices plus 30%. 
TITANIUM 
(Prices per lb, 10,000 lb and over, f.o.b. mill.) 
Sheet and strip, $6.75-15.50; sheared mill 
plate, $5.25-9.00; wire, $5.55-9.50; forging 
billets, $3.20-4.75; hot-rolled and forged bars, 
$3. 80-6. 25. 
ZINC 
(Prices per lb, c.l., f.0. b. mill.) Sheets, 28.00; 
ribbon zinc in coils, 22.50; plates, 21.50. 
ZIRCONIUM 
Plate, $14.00-25.00; H.R. strip, $14.00-22.90; 
C.R. strip, $16.00-35.00; forged or H.R. bars, 
$11.00-17.40. 


NICKEL, MONEL, INCONEL 
“*A’’ Nickel Monel 
Sheets, C.R. 


Rod, Shapes, H.R. 
Seamless Tubes 


ALUMINUM 
(Selected products and sizes) 


Fiat Sheets: 1100, 3003, and 5005, mill finish, 
30,000 Ib base f.o.b. customer custody. 


Thickness Width Length Price 
Range (in.) Range (in.) Range 
0.250-0.136 45.40-48.00 
0.136-0.096 45.90-48.80 
0.096-0.077 46.40-50.30 
0.077-0.068 46.90-52.10 
0.068-0.061 46.90-55.00 
0.061-0.048 47.40-57.70 
0.048-0.038 47.90-60.50 
0.038-0.030 

0.030-0.024 


0.007-0.006 


ALUMINUM (continued) 
Plates and circles: Thickness, 0.25-3 in.; width 
or diam., 24-60 in.; lengths, 72-240 in., mill 
finish. 


Plate Base Circle Base 
44.60 50.90 


2024-T4* 

7075-T6* 

*24-48 in. width or diam., 72-180 in. lengths. 

Screw Machine Stock: 30,000 base, 12 ft lengths 
Diam ——Rourd ——Hexagonal—— 
(in. )* 2011- T3 2917-T4 2011-T3 2017-T4 

0.125 x 77.30 ane aS? 

0.188 - 65.20 

0.250 f = ood 


2011- “73 2017. “51 


0 
7 oy 2017-T451 
72.00 


*Selected sizes. 


Forging Stock: , Class 1, random 
length, diam., 0.375-8 in., ‘‘F’’ temper; 2014, 
47.50-57.60; 6061, 43.50-57.60; 7075, 61.80- 
71.90; 7079, 66.80-76.90. 

Pipe: ASA schedule 40, alloy 6063-T6, 3-40 ft 
lengths, plain ends, 90,000 Ib base, dollars per 
ft. Nominal pipe sizes: 7 in., 32.00; 1% in., 
43.40; 1% in., 51.80; 2 in., 62.60; 3 in., 124.95; 
4 in., 171.80; 5 in., 233.15; 6 in., 308.55; 8 
in., 464.35; 10 in., 716.25 (3-24 ft lengths). 


Alloy Alloy 

Factor 6063-T5 6062-T6 

1-14 45.30-46.80 54.00-60.00 
15-17 45.30-46.80 56.50-61.80 
18-23 45.80-47.50 58.60-67.60 
24-32 45.80-47.50 66.80-81.50 
33-38 49.50-52.20 85.10-96.60 
39-44 59.80-63.60 102.00-124.00 


MAGNESIUM 

Sheets and Plates: AZ31B standard grade, .032 
in., 103.10; .081 in., 77.90; .125 in., 70.40; -188 
in., 69.00; .250-2.00 in., 67.90. AZ31B spec. 
grades, .032 in., 171.30; .081 in., 108.80; 
.125 in., 98.10; .188 in., 95.70; .250-2.00 in., 
93.30. Tread plate, 60-192 in. lengths, 24.72 in. 
widths; .125 in., 74.90; .188 in., 71.70-72.70; 
.25-.75 in., 70.60-71.60. Tooling plate, 0.25-3.00 
in., 73.00. 


Extruded Solid Shapes: 
Com. Grade 
Factor (AZ31C) 
6-8 65.30-67.60 
12-14 65.30-67.60 
24-26 66.10-68.40 
36-38 71.50-75.30 


DEALERS’ BUYING PRICES 
Copper and Brass: No. 1 heavy copper and wire, 
22.75-23.25; No. 2 heavy copper and wire, 
21.00-21.50; light copper, 18.00-18.50; No. 1 
composition red brass, 18.75-19.25; No. 1 com- 


Spec. Grade 
(AZ31B) 
84.60-87.40 
85.70-88.00 
90.60-91.30 
104. 20-105.30 





BRASS MILL PRICES 


MILL PRODUCTS a 


Copper ; 
Yellow Brass 
Low Brass, 80% 
Red Brass, 85% 
Com. Bronze, 90% 
Manganese Bronze 
Muntz Metal is 
Naval Brass aeetene2 . 08 47.89 
Silicon Bronze ......... 
Nickel Silver, 10% ..... J 
Phos. Bronze, A-5% ... 0 76.20 
a. Cents per Ib, f.o.b. mill; 


51.42-51.46 
47.45 
59.64—59.67 
67.01 


freight allowed on 50 lb or more. 
d. Free cutting. e. Prices in cents per Ib for less than 20,000 lb, f.o.b. shipping point. 


SCRAP ALLOWANCES e 


(Based on copper at 30.00c) 

Seamless Clean Rod Clean 
Tubes Heavy Ends Turnings 

56.32 26.000 : 25.250 

53.43 20.375 18.625 

55.81 22.500 21.750 

56.68 23.250 é 22.500 

57.84 é eS 23.250 

hens 18.375 

‘ais ; 18.625 

i 58.24 -125 8. 18.375 
59.74-59.77 78.89 24.500 
66.76 12.562 
25.875 
c. “Cold-drawn. 
On lots 


75.45 77.63 
b. Hot- rolled. 


over 20,000 Ib at one time of any or all kinds of scrap, add 1 cent per lb. 





STEEL 








Position turnings, 17.75-18.25; new brass clip- 
pings, 15.50-16.00; light brass, 12.50-13.00; 
heavy yellow brass, 13.50-14.00; new brass 
rod ends, 14.50-16.00; auto radiators, un- 
sweated; 14.25-14.75; eocks and faucets, 15.25- 
15.75; brass pipe, 16.00-16.50. 


Lead: Soft scrap lead, 7.25-7.75; battery 
plates, 2.25; linotype and stereotype, 8.00- 
8.50; electrotype, 7.00-7.25; mixed babbitt, 
9.00-9.50. 

Monel: Clippings, 23.00-24.00; old sheets 
22.00-23.00; turnings, 16.50-17.50; rods, 22.00- 
23.00. 


Nickel: Sheets and clips, 50.00-61.00; rolled 
anodes, 50.00-51.00; turnings, 38.00-41.00; rod 
ends, 50.00-51.00. 


Zine: Old zinc, 2.50-3.00; new diecast scrap, 
3.75-4.00; old diecast scrap, 2.25-2.75. 


Aluminum: Old castings and sheets, 11.00- 
11.50; clean borings and turnings, 6.00-6.50; 
segregated low copper clips, 13.00-13.50; segre- 
gated high copper clips, 12.00-12.50; mixed low 
copper clips, 12.50-13.00; mixed high copper 
clips, 12.00-12.50. 


(Cents per pound, Chicago) 


Aluminum: Old castings and sheets, 10.00- 
10.50; clean borings and turnings, 7.00-7.50; 
segregated low copper clips, 15.00-15.50; segre- 
gated high copper clips, 13.50-14.00; mixed low 
copper clips, 12.50-13.00; mixed high copper 
clips, 12.00-12.50. 


(Cents per pound, Cleveland) 


Aluminum: Old castings and sheets, 10.00; 
clean borings and turnings, 8.50; segregated 
low copper clips, 14.00; segregated high copper 
clips, 13.00; mixed low copper clips, 13.00; 
mixed high copper clips, 12.50. 


REFINERS’ BUYING PRICES 


(Cents per pound, carlots, delivered refinery) 
Beryllium Copper: Heavy scrap, 0.020-in. and 
heavier, not less than 1.5% Be, 56.00; light 
scrap, 51.00; turnings and borings, 36.00. 


Copper and Brass: No. 1 heavy copper and 
wire, 24.00; No. 2 heavy copper and wire, 
23.00; light copper, 21.00; refinery brass (60% 
copper) dry copper content, 22.00. 


INGOTMAKERS’ BUYING PRICES 


Copper and Brass: No. 1 heavy copper and 
wire, 24.00; No. 2 heavy copper and wire, 
23.00; light copper, 21.00; No. 1 composition 
borings, 19.50-21.25; No. 1 composition solids, 
20.00-21.75; heavy yellow brass solids, 15.50- 
16.25; yellow brass turnings, 14.50-15.25; radi- 
ators, 16.00-16.75. 


PLATING MATERIAL 


(F.o.b. shipping point, freight allowed on 


quantities) 
ANODES 
Cadmium: Special or patented shapes, $1.60. 
Copper: Flat-rolled, 47.04; oval, 43.50, 5000- 
10,000 lb; electrodeposited, 39.00, 2000-5000 
Ib lots; cast, 41.50, 5000-10,000 Ib quantities. 
Nickel: Depolarized, less than 100 Ib, 114.25; 
100-499 Ib, 112.00; 500-4999 lb, 107.50; 5000- 
29,999 Ib, 105.25; 36,000 lb, 103.00. Carbonized, 
deduct 3 cents a Ib. 
Tin: Bar or siab, less than 200 Ib, 119.50; 200- 
499 lb, 118.00; 500-999 Ib, 117.50; 1000 Ib or 
more, 117.00. 

Zine: Balls, 19.25; flat 
22.00; ovals, 21.25, ton lots. 
CHEMICALS 
Cadmium Oxide: $1.60 per Ib in 100-lb drums. 
Chromic Acid (flake): 100-2000 lb, 31.00; 2000- 
10,000 Ib, 30.50; 10,000-20,000 Ib, 30.00; 20,- 

000 Ib or more, 29.50. 

Copper Cyanide: 100-200 , 
Ib, 63.00; 1000-19,000 lb, 61.90. 
Copper Sulphate: 100-1900 Ib, 15.25; 2000-5900 
Ib, 13.25; 6000-11,900 lb, 13.00; 12,000-22,900 
Ib, 12.75; 23,000 Ib or more, 12.25. 
Nickel-Chloride: 100 lb, 45.00; 200 lb, 43.00; 
300 Ib, 42.00; 400-4900 Ib, 40.00; 5000-9900 lb, 
38.00; 10,000 Ib or more, 37.00. 

Nickel Sulphate: 5000-22,999 lb, 29.00; 23,000- 
39,900 Ib, 28.50; 40,000 Ib or more, 28.00. 
Sodium Cyanide (Cyanobrik): 200 Ib, 23.80; 
400-800 lb, 20.80; 1000-4900 Ib, 19.80; 5000- 
19,900 lb, 18.80; 20,000 lb or more, 17.60. 
Sodium Stannate: Less than 100 Ib, 79.10; 100- 
600 lb, 69.70; 700-1900 lb, 67.00; 2000-9900 Ib, 
65.10; 10,000 Ib or more, 63.80. 

Stannous Chloride (Anhydrous): 25 lb, 154.40; 
100 Ib, 149.50; 400 Ib, 147.10; 800-19,900 Ib, 
106.20; 20,000 Ib or more, 100.10. 

Stannous Sulphate: Less than 50 lb, 139.60; 
50 Ib, 109.60; 100-1900 1b, 107.60; 2000 Ib or 
more, 105.60. 

Zinc Cyanide: 100-200 Ib, 59.00; 300-900 Ib, 
57.00. 


tops, 19.25; flats, 


65.90; 300-900 
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(Concluded from Page 301) 


Bookings totaled 240,347 tons, 
about 20,000 tons more than in the 
preceding month but 8 per cent be- 
low bookings in the same 1959 
month. The total for the first 11 
months was 2,988,001 tons. 

November shipments amounted 
to 288,685 tons, down 8 per cent 
from the previous month’s. It was 
the first month since May below 
the 300,000 ton mark. Total ship- 
ments during the first 11 months 
came to 3,190,020 tons. 

Orders backlogs as of Nov. 30 
stood at 2,016,062 tons. Of that 
total, 1,139,077 tons were sched- 
uled for fabrication during the 
four months ending Mar. 31, 1961. 


Structural Shapes .. . 


Structural Shape Prices, Page 289 


Except for the larger integrated 
structural fabricating shops, most 
fabricators enter the new year with 
small order backlogs. | However, 
considerable pending work injects 
an optimistic note into the demand 
outlook for the next three or four 
months. Much of the steel for the 
jobs probably will be placed be- 
fore spring. 

Several Eastern states are under- 
stood to be expediting plans for the 
construction of bridges and other 
public works. Estimates of steel 
tonnage required will be taken early 
this quarter. 

In general, structural steel sell- 
ers expect little change in mar- 
ket conditions until March or April 
when construction and roadbuild- 
ing programs will get underway. 


STRUCTURAL SHAPES... 
STRUCTURAL STEEL PLACED 


6000 tons, transmission towers, Consolidated 
Edison Co., Poughkeepsie, N. Y., to Amer- 
ican Bridge Div., U. S. Steel Corp., Pitts- 
burgh. 

1000 tons, fender structures, approaches to 
Throggs Neck Bridge, New York, through 
J. Rich Steers Inc., New York, to Elizabeth 
Iron Works Inc., Union, N. J. 

500 tons, Lehigh Valley Shipping Center, Beth- 
lehem, Pa., through All State Construction 
Co. to Lehigh Structural Steel Co., Allen- 
town, Pa. 

331 tons, bridge, FAI Route 74 over Route 
150, Proj. I-IG74-4, Tazewell County, IIL, 
for State of Illinois, to Vierling Steel Works, 
Chicago 

311 tons, Glidden Point bridge, relocation 
Route 1, Newcastle-Damariscotta, Maine, to 
Bancroft & Martin Rolling Mills Co., South 
Portland, Maine; Cianchette Bros. Inc., 
Pittsfield, Maine, general contractor; 85 tons, 
concrete reinforcing bars to the same supplier. 

248 tons, bridge, Project No. 8458(2), Bedforéd, 
Ind., for State of Indiana, to Vierling Steel 
Works, Chicago. 


209 tons, Holy Cross High School and resi- 
dence, River Grove, Ill., to Vierling Steel 
Works, Chicago. 

200 tons, building, Beaumont, Tex., through 
Singmaster-Breyer, New York, to Flint Steel 
Co., Tulsa, Okla. 


STRUCTURAL STEEL PENDING 


14,000 tons, facilities, Monthan Air Force 
Base, Arizona, J. A. Jones, Charlotte, N. C., 
low on the general contract. 

7000 tons, Sec. 1, Borgia-Butler housing de- 
velopment, New York Housing Authority, 
New York, bids Jan. 6. 

1450 tons, eight highway structures, 
Hill-Wethersfieid, Conn.; bids Jan. 3; 
305 tons of steel piles required. 

1340 tons, Carteret state interchange, Mid- 
dlesex and Union couties, New Jersey, Public 
Constructors, Trenton, N. J., low on the 
general contract. 

820 tons, state overpass, Route 208, Section 2C, 
Bergen County, New Jersey, Glenwal Co., 
low on the general contract. 

815 toms, warehouse, Lionel Corp., Hillside, 
N. J., B. J. Lucurelli, low on the general 
contract. 

808 tons, state bridgework, FICDE 60-5, Bronx 
County, New York, Tully & DiNapoli, New 
York, low on the general contract. 

807 tons, state road work, RC 60-187, Dela- 
ware County, New York, John Arborio, 
Poughkeepsie, N. Y., low on the general 
contract. 

800 tons, state bridgework, FIC 60-18 and 
FISH 60-19, Schenectady, N. Y., Weber Con- 
struction Co., New York, low on the general 
contract 

795 tons, warehouse, Goodyear Rubber Co., 
New Brunswick, N. J., H. K. Ferguson, 
New York, low on the general contract. 

770 tons, Maxwell Locks, Army Corps of En- 
gineers, Brownsville, Pa., Dravo Corp., Pitts- 
burgh, low on the general contract. 

635 tons, state bridgework, Route 413, Fairfax 
County, Virginia, Talbot Marks, a North 
Carolina contractor, is low bidder 


Rocky 
also, 


CLASSIFIED 





WANTED 
One #1 Late Model Buffalo or similar 
make Angle Roll with assorted attach- 
ments. Write or call 
SAUDER TANK CO., INC. 
220 Weaver St. Emporia, Kansas 
Phone DI 2-2: 
Robert A. Sauder, Vice President 











Help Wanted 





DEFENSE COMPANY NEEDS 
Top man to set up and run new Forging 
Dept., making all type plumbing fittinge— 
Steel, Stainless, Brass etc. Must be able to 
lay out plant and recommend correct 
Presses, also Hammers to buy. Send resume 
of experience to Bill Martin. 
C & E FORGING CORPORATION 

1710 W. Florence Ave., Inglewood, Calif. 











Help Wanted 


SALESMAN TO COVER CHICAGO TERRITORY 
selling mill and heavy industrial overhead travel- 
ing cranes. Respond to Box 893, STEEL, Penton 
Bldg., Cleveland 13, Ohio. 


CLASSIFIED RATES 

All classifications other than ‘‘Position Wanted’’ 
set solid, 50 words or less $20.00, each addi- 
tional word, .40; all capitals, 50 words or less 
$23.00, each additional word .50; all capitals 
leaded, 50 words or less $28.00, each additional 
word .65. ‘‘Position Wanted’’ set solid, 25 words 
or less $5.5@, each additional word .22; all 
capitals 25 words or less $7.50, each additional 
word .29; all capitals leaded 25 words or less 
$9.00, each additional word .35. Keyed address 
takes seven words. Cash with order necessary on 
‘Position Wanted’’ advertisements. Replies for- 
warded without charge Displayed classified 
rates on request. Address your copy and instruc- 
tions to STEEL, Penton Building, Cleveland 13, 
Ohio 
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_ Advertising Index 





‘ Acme Chain Corporation 
. Acme-Newport Steel Co. 
" Air Reduction Sales Co., A Division of Air . 
1 


Reduction Co., : Inc. 


WHAT YOU POLISH ieee 


Allied Chemical C 


Chemical Division 
American Air Filter Co., Inc. 
Nf American Brake Shoe Co., Denison 


Engineering Division 
1 American Gas Association 
seen American Pulverizer Co. 
7 7 American Roller Die Corporation 

—9 Steel Division of Copperweld Steel 

°. 
Armco Steel Corporation, Sheffield Division .. 
Armstrong-Blum Manufacturing Co. 
Associated Spring Corporation 
Associated Spring of Puerto Rico, Inc., 

Subsidiary of Associated Spring Corporation 85 


Avondale Shipyards, Inc., Service Foundry 
Division 








Babcock & Wilcox Co., The, Refractories 
Division 148, 149 


Babcock & Wilcox Co., The, Tubular Products 
Division Inside Front Cover 

Boker, J. E., 

Barnes Drill 

Barnes, Wallace, Co., Ltd., The, Division 
Associated Spring Corporation 

Bornes, Wallace, Division, Associated Spring 
Corporation 

Bares, Wallace, Steel Division, Associated 
Spring Corporation 


Binks Manufacturing Co. 

Blaw-Knox Co. 

Bliss, E. W., Co., Rolling Mill Division .... 
Buffalo Forge Co., Machine Tool Division 





C & E Forging Corporation ... 

Chandler Products Corporation 

Chicago Tramrail Corporation 

Cincinnati Lathe & Tool Co. 

Cleveland Crane & Engineering Co., The, 
Steelweld Machinery Division 

Cleveland Punch & Shear Works Co., The .. 

Colorado Fuel & Iron Corporation, The .... 

22, 23, 
Continental Steel Corporation 


NEW OSBORN POLISHING/BUFFING LATHES... these hit 
Copper & Brass Research Association 

compact, variable speed lathes are Osborn-engineered to handle your Copperweld Steel Co., Aristoloy Stee 
work economically at highest efficiency. Available with balanced 
single or double spindles, fixed or variable speed ranges from 600 to Copperweld Stes! Co., Superter Stes! Bivision 
a ih ata : Crucible Steel Casting Co. 
3600 rpm. Variable speed lathes have 3-to-1 speed range. Choice of 3, Cutler-Hammer, Inc. 
5 or 7!2 hp motors. Other features include: motor-mounted magnetic 
dise brakes for instantaneous spindle stopping. Roto-Cone drive for 

I 
instant, vibration-free power transmission and speed changes. 


De Laval Steam Turbine Co. 
Denison Engineering Division, American 
Broke Shoe Co. 
Despatch Oven Co. 
Diamond Manvfacturing Co. 
Dodge Manufacturing Corporation ......... 
Doehler-Jarvis Division of National Lead Co. 


FREE BULLETIN 620 includes complete specifica- iin ati. ademas 


tions, operating and construction details plus Dunbar Brothers Division, Associated Spring 
Corporation sees 


application data. For your copy, write or call Duraloy Co., 
The Osborn Manufacturing Company, Dept. S-30, pe MOE esos 
Cleveland 14, Ohio. Phone ENdicott 1-1900. 
Eaton Manufacturing Co., Reliance Division .. 


Elwell-Paorker Electric Co., The 
Euclid Wood Products Co., The ... 





Metal Finishing Machines 
. and Finishing Methods Fairmount Aluminum Co. 
— ial B h Falk Corporation, The 
ndustria ee es Fate-Root-Heath Co., The, Plymouth 


Foundry Production Machinery Locomotive Works Division 
Federal Bearings Co., Inc., The ... 
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Federal Machine & Welder Co., The 
Fellows Gear Shaper Co., The 
Frasse, Peter A., & Co., Inc. 

Fuji Iron & Steel Co., Ltd. 


Gardner-Denver Co. 

Gear Specialties, Inc. 

General Chemical Division, Allied Chemical 
Corporation 

General Motors Corporation, Hyatt Bearings 
Division 

General Steel Castings C 
Roll & Foundry Division 

Gibson Division, A iated Spring C 

Giddings & Lewis Machine Tool Co. 

Gisholt Machine Co. 

Gleason Works 

Goodyear Tire & Rubber Co., Inc., The, 
Industrial Products Division 








Hallden Machine Co., The 


H. techf. c. ei 





ef 


Hooker Chemical Corp 

Howe Sound Co., Sperry Products Co. Division 

Hubbell, Harvey, Inc. 

Hyatt Bearings Division, General Motors 
Corporation 

Hyde Park Foundry & Machine Co. ......... 159 





International Packings Corporation 


Jessop Steel Co. 
Jones & Lamson Machine Co. ........ 25 thru 36 
Jones & Laughlin Steel Warehouse Division .. 55 


Kearney & Trecker Corporation 

Keystone Steel & Wire Co. 

Kinnear Mfg. Co. 

Koppers Co., Inc., Engineering & Construction 
Division 


Laclede Steel Co. 

Landis Machine Co. 

Landis Tool Co. 

Lincoln Electric Co., The 

Linde Co., Division of Union Carbide 
Corporation 

Lodge & Shipley Co., The 

lucas Machine Division, The New Britain 
Machine Co. 45 


McGill Manufacturing Co., Inc., Bearing 
Division 

McKay Machine Co., The 

Mclouth Steel Corporation 


Malleable Castings Council 

Manross, F. N., & Sons Division, Associated 
Spring Corporation 

Mesta Machine Co. 

Midland-Ross Corporation, Surface Combustion 
Division 

Milwaukee Division, Associated Spring 
Corporation 

Milwaukee Foundry Equipment Division, SPO, 
Inc. 303 

Moltrup Steel Products Co. 

Morse Twist Drill & Machine Co., A Division 
of Van Norman Industries, Inc. 211 

Mundt, Charles, & Sons 


National Broach & Machine Co. 

National Lead Co., Doehler-Jarvis Division 168, 169 

National Machinery Co. 

National Roll & Foundry Division, General 
Steel Castings Corporation 

New Britain Machine Co., The, Lucas 
Machine Division 

Niagara Machine & Tool Works 


Oakite Products, Inc. 

Ohio Crankshaft Co., The -.e. 59 
Ohio Division, Associated Spring Corporation 85 
Ohio Seamless Tube Division of easement 
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Ohio Steel Foundry Co., The 
Optical Gaging Products, Inc. 
Osborm Manufacturing Co., 
Owen Bucket Co., The 


Peninsular Steel Co. 
Pennsalt Chemicals Corporation, Metal 
Pp, . D -" . 





Philadelphia Gear Corporation 

Pines Engineering Co., Inc. 

Plymouth Locomotive Works, Division of The 
Fate-Root-Heath 


Raymond Manufacturing Division, Associated 
Spring Corporation 

Reliance Division, Eaton Manufacturing Co. 273 

Republic Slee! Corporati 

Richards-Wilcox Manufacturing Co., Materials 
Handling Division 

Robinson Clay Product Co., The 

Roebling’s, John A., Sons Division, 
Colorado Fuel & Iron Corporation 

Rollway Bearing Co., Inc. 

Ryerson, Joseph T., & Son, Inc. 





Sandvik Steel, Inc. 

Seaboard Pacific Division, Associated Spring 
Corporation 

Service Foundry, A Division of Avondale 
Shipyards, Inc. 

Sheffield Corporation, The 

Sheffield Division, Armco Steel Corporation .. 

Shepard Niles Crane & Hoist Corporation .... 


Sperry Rand Corporation, Vickers, Inc. 
Division 
SPO, Inc., Milwaukee Foundry Equipment 
Division , 
Stamco, Inc. 
Standard Screw Co. 
Steel Service Center Institute 
Sun Oil Co., Industrial Products Department 205 
Sun Shipbuilding & Dry Dock Co. 
Superior Steel Division of Copperweld Steel 
o. 165 


Surface Combustion, A Division of 
Midland-Ross Corporction 


Texaco, Inc. 

Thomas Flexible Coupling Co. 

Thomas Machine Manufacturing Co. 

Timken Roller Bearing Co., The, Steel & Tube 
Division 

Tomkins-Johnson Co., 

Torrington Co., The 

Transve & Williams 

Treadwell Engineering Co. 


Union Carbide Corporation, Linde Division 
269, 


Unit Crane & Shovel Corporation 
United Engineering & Foundry Co. 


Valley Mould & Iron Corporation 
Vanadium Corporation of America 


Van Norman Industries, Inc., Morse Twist 
Drill & Machine Co. Division 

Vaughn Machinery Co., The 

Vickers, Inc., Division of Sperry Rand 
Corporation 

Victor Saw Works, 


Ward Steel Co. 

Warner & Swasey 

Washington Steel Corporation 

Wean Engineering Co., Inc., The .... 

Wheland Co., The 

Wickwire Spencer Steel Division of The 
Colorado Fuel & Iron Corporation 

Wilson, Lee, Engineering Co., ine. 
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a name with over 83 
years experience ready to 
serve the industry at all 
times with the 


PERFORATED 


requirements necessary for 
your equipment, machin- 
ery or parts in any form 
or types of 


or fibre, cardboard, paper, 
soundboards and other 
materials in a workman- 
like manner that 


lasting performance, bet- 
ter quality, and above all 
a product that will give 
you a 


44 


job for the particular pur- 
pose for which it is to be 
used, without defects, 
burrs or camber to 


SCREENS 


because our up-to-date 
equipment, plus our engi- 
neering counsel gives you 
nothing but the best. 


oi) 
eee a Specially ns eee 
eee 


eves Fabricated for ,°,°, 
eee ALL INDUSTRIES,°®°, 


eee 
@eeeeeoe pyeeeeee 8 
@eeeeee @eeeeesde 


CHARLES MUNDT & SONS 


©.°, 53 FAIRMOUNT AVE. ° °° 


@e JERSEY CITY 4,N. J. eee 
ee 


eee 
ee PHONE—DELAWARE 3-6200 @ @ @ 
et Send for Illustrated Catalog 


309 








SERVICE CENTER 
INSTITUTE 


Save WITH STAINLESS STEEL 


BRIGHT, GLEAMING STAINLESS STEEL ADDS THE EXTRA MARK OF 
QUALITY TO JUST ABOUT EVERY TYPE OF PRODUCT YOU CAN THINK 
OF. NOT ONLY IS IT THE MOST DURABLE, CORROSION -RESISTANT 
AND SANITARY METAL AVAILABLE TODAY, IT OFTEN SAVES IN THE 
LONG RUN WHEN YOU CONSIDER ITS EXTENDED SERVICE LIFE AND 
LOW MAINTENANCE. ANY WAY YOU FIGURE, STAINLESS STEEL IS 
YOUR BEST BUY—BOTH IN QUALITY AND SERVICE. 


SeCeC YOUR STEEL SERVICE CENTER 


YOUR LOCAL STEEL SERVICE CENTER MAINTAINS COMPLETE STOCKS 
OF STAINLESS IN ALL FORMS. BUYING STAINLESS REGULARLY AS 
YOU USE IT REDUCES YOUR INVENTORY, RESERVES CAPITAL IN- 
VESTMENT AND LOWERS IN-PLANT STORAGE COSTS. YOUR NEAREST 
STEEL SERVICE CENTER IS YOUR BEST ASSURANCE OF QUICK, ON- 
TIME DELIVERIES TO MEET TIGHT PRODUCTION SCHEDULES. 


specify WicroZold. STAINLESS 
STEEL SHEET & STRIP 


MICROROLD— PIONEER PRECISION -ROLLED, LIGHT GAGE STAINLESS 
STEEL SHEETS-GIVES YOU MORE STAINLESS AREA PER TON OR 
AN EQUIVALENT AREA WITH LIGHTER WEIGHT. ‘‘THINNESS CON- 
TROL”’ IN PRODUCTION MEANS THE DECIMAL THICKNESS IS UNI- 
FORM THROUGHOUT THE LENGTH AND WIDTH. ASK YOUR STEEL 
SERVICE CENTER ABOUT THE MICROROLD STORY. 


WASHINGTON STEEL CORPORATION 
1.0 WOODLAND AVENUE WASHINGTON, PA, 


STEEL 





Steel magic is happening here! The smoke is 
blown through the air spaces between each lam- 
ination of the open coil—just as the gases are that 
now make the alloying and annealing of steels 
faster and easier—creating better steels at 
less cost. Contact your Lee Wilson sales engi- 
neer or write us direct for a copy of our illustrated 


brochure or specific information on the remark- 
able new Open Coil Process of Gas Alloying. 


@ 
ENGINEERING 
COMPANY, INC. 
20005 LAKE ROAD @ CLEVELAND 16, OHIO 
HIGH PRODUCTION ANNEALING YSTEMS 
MAKE THE Bes? METALS BETTER 


% ORIGINATORS AND LEADING PRODUCERS OF OPEN COIL AND SINGLE STAC 








Wean, Wheeling and Coil Preparation... 


Inspecting and side trimming coils 
at high speeds, this Wean coil prep- 
aration line at Wheeling Steel Corpo- 
ration represents another advance in 
the development of high speed proc- 
essing lines. This new Wean line is 
designed to produce oiled black 
plate, or to prepare coils of various 
gauges for tinning and galvanizing. 
Capable of handling coil weights up 
to 42,000 pounds, the No. 3 Yorkville 
line can side-trim strip up to 45 
inches in width and from .006 to 
.0359 in thickness. 

Other new features of the York- 


THE WEAN ENGINEERING COMPANY .- 


No. 3 Coil Preparation Line At Wheeling Steel Corporation's Yarkville Plant 


ville line are a butt-type shear-welder 
that produces a very smooth joint, 
minimizing distortion in the wraps 
of built-up coils; and a non-contact 
thickness gauge with indicating and 
recording instruments. 

Wean’s “creative engineering” has 
developed modern coil preparation 
lines that offer speeds of over 4,000 
fpm, increased efficiency and higher 
prime product yield in subsequent 
coating operations. Wean experience 
in this field can be a valuable asset 
if coil preparation lines are part of 


youl production planning. 


WARREN - OHIO 
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